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InDia WEATHER REVIEW, 1948

ANNUAL SUMMARY

PART C

STORMS AND DEPRESSIONS

I.-DEPRESSIONS AND CYCLONIC STORMS

During the year, 4 cyclonic storms and 2 depression
formed in the Arabian Sea and 2 cyclonic storms and 1)
depressions in the Bay of Bengal. The dates of activity of
the storms and the greatest barometric depths observed near
their centres are summarised in the following table:—- -

TasLE I
_ Greatest observed
Locaidty Month Date barometric
depth
Arabian Sea June 4th-10th 28 mb.
Bay of Bergal August 12th-18th 15 mb.
Arabian Sea Sept.-Oct. | 23rd Sept.- 20 mb,
6th Oct. !
Arabian Sca October 20th-26th \‘ 12 mb.
1
H
Bay of Bengal Oct.-Nov. 2gth Oct.- 12 mb.
. 4th Nov.
Arabian Sea November | 15th-23rd 20 mb.

[

The detailed descriptions of these storms and depressions
amfouowpd by a list of western disturbances and the more
nt Jocal storms, and of the localities in which winds

of g or more, unconnected with storms, were experien-
ced bx ships in the Indian Seas.

-

5. Deep depression in the Bay of Bengal from
4tk to 17th Jan. 1948.—On the morning of the 12th, ships
in the extreme south of the Bay reported moderate north-

west to west winds and rain showers suggesting an accentua-
tion of the seasonal low over that area. On the 13th
morning S. S. Baron at Lat. 104°N., Long. 844°E. was
experiencing strong winds, heavy squalls and rain while the
upper wind over Port Blair at 3000 ft. a.s.l. was southeast
farce six. By the. 14th morning, a depression, apnarently
deep, had formed with its centre at 0800 hrs. I.S.T. within
half a degree of Lat. 11°N., Long. 864°E. Ships in the
northwest quadrant were repbrting northeast winds
of force seven to eight and heavy squalls, while
S.S. Jalamohan at Lat. 10°N., Long. 86°E. was experiencing
westerly wind of force five. The deep depression remained
practically stationary till 1700 hours of 14th after which it
began to weaken. On the morning of the 15th it had

“weakened into a low pressure area with centrai region within

half a degree of Lat. 11°N., Long. 84°E. Thereafter it
wenkened further and became unimportant by the 17th
morning. In association with this depression, strong north-
east monsoon conditions prevailed in the southwest Bay of

. Bengal between the 13th and 16th.

2. Depression of 3rd to 5th April 1948 in the Bay
of Bengal.—On the morning of 2nd April, the upper winds
over Port Blair were southeasterly force 5 to 6 at all levels
up to 10,000 ft. a.s.l. These, along with the winds over the
Coromandel coast and east Ceylon indicated the existence of
a well-marked trough of low pressure in the upper air (3000
ft. and above) over the south Bay of Bengal. The trough
shifted into the Andaman Sea by the grd morning and con-
centrated into a depression centred at 0800 hrs. I S.T. of that
day within half a degree of Lat. 13°N., Long. 94°E. Car
Nicobar was reporting northwest winds of force 5 and rain
showers while Rangoon and Bassein were experiencing
easterly wind and rain or drizzle. The cyclonic circulation
associated with the depression was extending up to 10,000 ft.
as.l. The pressure change chart of the grd evening showed
a distinct region of comparatively. large fall over south
Burma indicating the probable northeastward movement of
the depression. The depression slightly intensified while
moving northeastwards and was centred near Lat. 14°N.,
Long. 95}°E,., on the 4th morning. Thereafter it gradually
weakened and moving northnortheast was centred near Lat.
15°N., Long. g6°E., on the morning of the sth. By the
evening of the same day, it crossed the Burma coast and
became unimportant.




Ca

] TasLe 2
Observations recorded by S.S. Schwedagori

Date Hrs. Wind Bar T her. Remarks
(GM.T.)

4th June 0000 Variable 1 29°60 85 | Calm Sea, slight swell fine, clear weather.
0600 SE 3 29°60 85 | Slight Sea* —do— —do— —do—
1200 SE 3 2964 85 —do—  —do— -—do— —do— Noon Position Lat. 24°11’ N., Long. 58°31’
1800 SE 41 29°57 84 —do—  —do— —do— —do— E. GM.T. - 4 hrs. .

5th June 2400 SE 3 29°58 8o | Calm Sea, slight swell —do— —do— )
0boo SE 3 29°56 8o | Slight Seca and swell, fine and clear.
1200 E 2 29°57 85 | Mod. Sca and swell, fine and clear. Noon Position Lat. 22°14” N., Long. 61°18’ E.
1800 ENE 5 2045 83 | Rough Sea, Moderate swell, overcast, clear. G.M.T. - 4 hrs.

6th June 2400 ENE 6 29°44 82 | Rough Sea, heavy swell, overcast. . ) )
0600 EbyN 8 29°28 80 | Rough Sea, heavy swell, overcast with heavy rain squalls (hove to heading East).
1200 8 29°27 79 | (21°40’ N., 63° 17°E,) -—do— —-do— —do—
1800 E byS g9 29°10 78 | High Sea, heavy confused swell, continuous heavy rain.

h June 2400 EbyS 28- —do— —do— very heavy squalls and heavy rain.

%] ogoo SS\X/ lg 28'?32 ;g Very high Sea and tremendous swell, heavy rain and violent squalls.
0400 SSW | (& 29°00 78 —do— —do— —do—
0boo SSW 10 29°09 77 —do— —do— ~—do—
o08oo SW 9 29°14 77 —do— —do— —do— . o .
1200 SW . g9 29°26 77 &21°27’ N., 64°01’E.) Very high sea and confused swell, heavy squalls, visibility improving.
1800 SSW 8 29° 40 78 ough Sea, heavy swell, cloudy and good visibility.

8th June 2 sw 7 29°'52 77 —do— |/ —do— mainly overcast, good visibility.
0boo SSW 6 29° 50 8o —do— -—do— cioudy and clear.
1200 SwW 6 29° 62 82 | (21°15" N., 65°g’E.) S=a and swell moderating cloudy and cicar.
1800 SW 5 29°61 84 | Moderate sea and swell fine cloudy weather.

th June 2400 swW 29°63 82 | Moderate sea and swell fine cloudy weather.

othJ ogoo Ssw o ° 1 29-62 82 —do—  —do— —do—
1200 SwW 3 29°63 86 (20°07' N., 68°24’E.) Moderate sea and swell fine cloudy weather.
1800 SW 3 29°58 86 | Moderate sea and swell fine cloudy weather.
2400 SwW 1 29°58 - 83 | Slight sea and swell fine cloudy weather.

During height of storm, sky, when visible, was mainly overcast, with nimbus low over horizon. Ragged cloud formation was only slight. Barome-

ter readings are from aneroid, 25 feet a.s.l. with no index error, as far as is known. Temperature from attached tharmometer.

Manipulation of

barocyclonometer gave results that storm ceatre passed from ten to tweaty miles away.

In association with this depression, fairly widespread rain
occurred in Tenasserim £nd Deltaic Burma on grd and 4th.

3. Depression in the Bay of Bengal from the 15th
May to 1gth May 1948.—On the morning of the 15th
pressures were falling over the whole of the Bay of Bengal,
the fall being particularly marked over and around the east
central Bay. The ships’ observations also indicated that
conditions were unsettled in the east central Bay and the
adjoining parts of the north' Andaman Sea. '

On the evening of the 15th, H.M.S. Herefordshire re-
ported WNW wind of 8 B.F. and heavy "continuous rain
near Lat. 13°N., Long. 92°E. while S.S. Jalajyoti near Lat.
15°N., Long. 944°E. was experiencing southerly wind of 3 B.F.
at this time. These observations suggested that the unsettled
conditions had developed into a depression with centre at
1700 hrs. near Lat.144°N., Long.9231°E. The depression moved
eastnortheastwards and was centred near Lat. 154°N.. Long.
944°E. at 0800 hrs. 1.S.T. of the 16th and near Lat. 16°N.,
Long. 95°E., at 1700 hrs. LS.T. on the same day. There-
atter, it curved towards northwest and was centred at 0300
hrs. 1.S.T. on 17th near Lat. 19°N,, Long. g3°L.  Continu-
ing to move in the same direction, the depression was centred
close to the coast about 50 miles to the south of Cox’s Bazar
at 0800 hrs. I.S.T. of the 18th, It then began to weaken
without any appreciable movement and hecame unimportant
off the Chittagong coast by the next morning.

In association with the formation and movement of
this depression, widespread thunder-rain occurred in Deltaic
Burma and north Tenasserim coast on the i5th and 16th,
along the Arakan coast on 17th and along the Chittagong
coast on i8th. The noteworthy amounts of rainfall are :
Rangoon and Tavoy 4" each on 16th, Rangoon 3" on 18th,
Akyab 3" on 17th and 18th, and Chittagong 3" on .18th.

4. Severe cyclonic storm in the Arabian Sea from
4th Juue to roth June 1948.—This cyclone was of a very

unusual type not only with regard to the region where it
formed but also its track. Ships in the southwest and the
west central Arabian Sea reported moderate winds, overcast
skies and rain on the grd June 1948 indicating that the
southwest monsoon was advancing into that area and that
weather was becoming unsettied in front of the advancing
monsoon. By the evening of the 4th, a depression had
formed with its central region near Lat. 18°N., Long. 63°E.
The depression intensified rapidly without much appreciable
movement in the course of the night and became a cyclonic
storm ef moderate intensity by 0800 hrs. I.8.T. of the sth.
S.S. Singu at Lat. 19°7'N., Long. 66°7'E., reported a south-
southwest wind of force 6 at 1030 hrs. I.S.T. and S.S.
Caledonia at Lat. 16°8'N., Long. 63°5’E., a southsouthwest
wind of force 8 at 1130 hrs. I.S.T. of the 5th. The cyclonic
storm was practically stationary till 1700 hrs. I.S.T. and
later moving slowly northwards was centred at o8co hrs.
I.S.T. of 6th near Lat. 193°N., Long. 63°E. Observations
recorded by S.S. Schwedagon at 1730 hrs. L.S.T. of 6th
showed that the storm was intensifying further. By midnight
of 6th-7th the cyclonic storm had become severe and was
centred at 0200 hrs. of 7th near Lat. 214°N., Long. 63°E.
The observations of S.S. Schwedagon taken during the
different phases of this storm are reproduced in Table 2.
A graph showing the barometer readings recorded by the ship
for 6th-7th June which is of the V-shape typical of tropi-
cal cyclones is also given in fig. 1. It is evident from the
barogram that the ship, which was bound for Bombay from
the Persian Gulf, was within g0 miles of the cyclone centre
at midnight of 6th-7th June. The ship was then at Lat. 21°
36°N., and Long. 63° 43" E. and the lowest barometric pres-
sure of 973.6 mbs. was recorded on hoard the ship. This
would suggest a pressure deficiency of about 28 mbs. at the
centre of the storm.

The severe cyclone moved further north and by o8oc
hrs. 1'S. T. of 9th it was centred near Lat. 22°N,
Long. 63°E. and near Lat. 22}° N., Long. 63°E. at 1700



hrs. I.S.T. of 4th. Thereafter the cyclone weakened rapidly
in the course of its further northward movement and
at 0800 hrs. of 8th June it was centred as a depression near
Lat. 25° N., Long. 63° E. The depression crossed the coast
near Pasni and then changed its course to northeast. Weaken-
ing further, it was centred near Lat. 27°N., Long. 66° E.
at 0800 hrs. I.S.T. of gth. By the morning of the 1oth, it
merged into the seasonal low over Western Pakistan. In
association with this storm, there was local rain in Baluchistan
on the 8th and in Sind on the gth of June.

5. Depression in the Arabian Sea from 12th to
14th June 1948.—The southwesterly and westerly upper
winds over Minicoy and over the Malabar coast strengthen-
ed considerably on the 10th June indicating establishment
of strong monsoon conditions in the southeast Arabian Sea.
By 0800 hrs. of the 11th, in {ront of this fresh surge of mon-
soon, weather became unsettled in the east central Arabian
Sea off the Kanara coast where significant negative pressure
changes and departures were noticeable. The upper winds
off the Kanara-Konkan coast also showed a feeble cyclonic
circulation at least up to 10,000 ft. a.s.l. with southwest to
west upper winds of strong to whole gale force in the mon-
soon sector. By 0800 hrs. I.S8.T of the 12th, a shallow de-
pression had formed in the east central Arabian Sea with its
centre within half a degree of Lat. 16°N., Long. 72°E.
The depression moved northeastwards and crossed the coast

.near Harnai on the morning of the 13th. In the course of
the next 24 hours, it dissipated. With the passage inland of
this depression, vigorous monsoon conditions set in along the
Konkan coast on the r4th when widespread heavy to very
heavy rain fell along the coast. Some of the noteworthy
falls in 24 hours ending at 08oo hrs. L.S.T. of 14th were,
Dahanu 8” and Mahabaleshwar 7". .

. 6. Depression in the Bay of Bengal of 24th to 27th
June 1948.—The seasonal trough of low pressure over
the Gangetic plain extended into the northwest Bay on the
22nd morning and pressures were falling over and near the
same area. On the 23rd morning the cyclonic circulation
in the upper air over the northwest Bay became well mark-
ed in all the levels suggesting that conditions were markedly
unsettled there. The unsettled conditions developed into
a depression which was centred at ofioo hrs. I.8.T. of 24th
near Lat. 21° N,, Long. 89° E. The depression moved north-
northwestwards and was centred on the 25th morning close
to the coast about 50 miles to the south of Calcutta. It
passed inland in the course of the afternoon and was cen-
tred slightly to the west of Calcuttain the evening. It
continued to move northwestwards and lay on the 26th
morning over Chota Nagpur centred about 30 miles to the
east of Hazaribagh and on the 27th morning about 20 miles
to the northwest of Hazaribagh. It persisted as an extend-
ed low over Chota Nagpur during the next 2 days. Mean-
while, a low pressure wave moved across the Arakan coast
on the 27th as evidenced by very heavy rain at Akyab and
Cox’s Bazar. Moving northwestwards, it accentuated the
‘low’ at its southeastern extremity on the 2gth. The low
then began to weaken and gradually merged into the
seasonal trough of low pressure during the next 48 hours.

In association with this depression, the monsoon ex-
tended into West Bengal, Chota Nagpur, Bihar, the east
United Provinces and the central parts of the country and
caused widespread and locally heavy falls during the last
three days of June.

7. Depression of 6th to 12th July 1948 in the
Bay of Bengal.—On the 4th July 1948, a low pressure
area moved gradually from Deltaic Burma and the neigh-
bourhood westwards into the east central Bay of Bengal
around which the pressures that were already falling, fell
further and became 3to 4 mbs. below normal. By the
morning of the s5th the low pressure area moved into the
north Bay. By the next morning (6th) a depression formed
in the north Bay centred at 0800 hrs. LS.T. near Lat,
20}° N., Long. 88° L. The depression moved slowly west-

Cs

* wards, intensified and was centred at 0800 hrs. 1.S.T..on the

7th near Lat. 204> N., Long. 874 E. Continuing to move
in the same direction, the depression crossed the Orissa
coast to the south of Chandbali by the same evening.
Thereafter it weakened and rapidly moved northwest and
lay as a low pressure area on the 8th morning near Pendra.
It then recurved and moved northnortheast and was cen-
tred about 50 miles to the northwest of Sutna on the ioth
morning. The low pressure area then weakened further and
merged into the seasonal trough of low over Gangetic plain
by the r2th.

This depression was responsible for widespread and
locally heavy rain in Orissa, Chota Nagpur, the central
parts of the country and the west United Frovinces during
the course of its movement. Under its influence, the mon-
soon also extended into east Rajputana on the gth and tem-
porarily into the east and northwest Punjab on the 13th.

8. Depression in the Bay of Bengal from 27th
to 2gth July 1948.—On the morning of 26th July 1948, the
seasonal trough of low pressure extended into the north Bay of
Bengal and the upper winds along the Orissa coast had
strengthened and were tending to veer. The pressure
changes indicated an area of relatively falling pressure over
and near the north Bay. By the same evening, the cyclonic
circulation in the upper air over the north Bay had become
more marked indicating that conditions had become unset-
tled over that area.

By the next morning (27th) the unsettled conditions de-
veloped into a’depression which was centred at o8oo hrs.
1.S.T. near Lat. 20° N, Long. go° E. 'The depression
moved northwestwards and was centred near Saugor Island
on the evening of the same day and crossed the coast bet-
ween Calcutta and Saugor Island at o200 hrs. LSL. on
28th. On the morning of 28th, the depression was centred
about 50 miles to the northwest of Calcutta. The depres-
sion moved westnorthwestwards and weakening at the same
time, it lay next morning about 30 miles to the southwest
of Sutna. Weakening further, it merged into the seasonal
trough of low pressure by the morning of 36th. In associa-
tion with the depression, the monsoon which was already
active strengthened further over Chota Nagpur, Bihar,
the east United Provinces, the central parts of the country
and Rajputana. Rainfall was locally very heavy in the
central paris of the country and southeast Rajputana.

A table showing noteworthy district averages of rainfall
and amounts of particularly heavy rainfall is given below:—

TaBLE 3
~
Province and | District averages recorded on Particularly
District t ) . ) o h-avy rainfzll
\E‘thg;lh 28th 29th. goth'31st
I ! i : .——]‘_—\ .
P .
Lo b
CENTRAL ! | ; | i
INDIA ! ! . . ! i ‘
| \ ! . | i
Decwas Sr. (3B e e e
Makarai ; Jf4,-3|2 8 21
CENTRAL : : : ! i |
PROVINUES : ' !
;‘ 2° Garhokota 5°5° on
! Saugor | 271 2:51‘“:‘0 55
| i
! . . Khitoli 5 1”on 26th ¢
: Jubbulper ot Amari 5°0”on 26th.
l ”
. . on
| Ninar 29 | Kglgn)z:fwa 776
. M PP n
Amraoti 2°4 (':lélkha.lda 70"«
Yeounal 271 .
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9. Cyclonic storm in the Bay of Bengal of 12th
to 18th August 1948.—On the morning of gth August, the
seasonal trough of low pressure was extending into the
west central Bay of Bengal and the adjoining-parts of north-
west Bay. By the next morning, a cyclonic circulation ex-
tending up to 10,000 ft. had appeared off the Circars-Orissa
coast indicdting that conditions were becoming unsettled
there. The unsettled conditions concentrated during the course
of the next two days and by the morning of the 12th, a depres-
sion had formed with its centre at 0800 hrs. 1.S.T. within haif a
degree of Lat. 18° N., Long. 86}° E. The .depression
intensified during the course of the next 24 hrs. and lay as a
deep depression with its centre at 0800 hrs. I.S.T. on the 13th
within half a degree of Lat. 184° N., Long. 864° E. S. S.
Risaldar which was about 50 miles to the west of the centre of
the depression was experiencing winds of force 7 at this time.
The deep depression then began to move northwards and,
intensifying into a cyclonic storm of small extent lay at
1700 hrs. LS.T. on the same day with its centre near
Lat. 19° N., Long. 87° E. 8. S. Begum which was close to the
centre of the storm was experiencing winds of force g B.F.
Continuing to move northwards, the cyclonic storm was
centred at 0800 hrs. on the 14th near Lat. 20° N., Long.
87° E. The pressure deficiency at the centre of the storm had
by this time become about 15 mbs. and the extent of the
storm field had also slightly increased. Ships in the southern
quadrant even about 150 miles from the centre, were reporting
squally winds of force 8 or more. The storm then moved
northwestwards and crossed the coast to the south of Chand-
bali by the 14th noon, weakened and lay at 1700 hrs. 1.S.T.
as a deep depression with its centre close to Cuttack. Then
it began to move westnorthwestwards and weakening at the
same time it lay on the 15th morning with its central region
near Sambalpur and as a depression on the 16th morning
with its central region hetween Umaria and Pendra. It then
moved slowly northwards and weakening further, lay centred
about 3o miles east of Sutna on the r7th morning. It mov-
ed into the southern districts of the east United Provinces
as a diffuse low by the 18th morning and became unimpor-
tant during the course of the next 24 hours. Under the
influence of this storm, the monsoon was active over the
region from the north Konkan and Gujarat to the Circars
coast, locally heavy rain occurring in the north Konkan,
the east Central Provinces and along the Orissa-Circars coast.
The noteworthy district averages and amounts of particularly
heavy rainfall are given in the following table :—

TABLE 4

. District averages on
Province and g

District

Particularly heavy falls

|3th“14lh |5th%16th 17th
" t

|

| -

ORIssa

Cuttack o2t oo ) L. | On 1s5th,  Jagatsingpur
10°2%, Banki 7°9%,
Cuttack 75",

|
Puri . \3‘2 42} .. | .. | On 14th, Khurda 45",
Tanghi 5°5”%.
On 15th, . Puri 617,
Khurda 87", Banpur
57", Gop. 80" and
Pipli 12°0".

Samhlalpur . ’ .. |2r0 On 15th, Padampur 6-7".

Udaygiri 51" Balanda-
| para 47
On 15th, Surada 4°6%,
Daringabadi 4'5",
Balliguda 627, i
Udaygiri 5°2°, Mohana
‘g*, Phiringia 6-2°,
he,uripara 7°0”, Phul-
bani 6°1%, Balandapara
62",

Ganjam 1‘ !2.'”3-7;‘
| |

\
|

|
!
\ .+ | On 14th, Kudala 5-'9", G.
l
\

|

.

TaABLE 4—contd.

Prlgyiri.c‘: and District averages on | Particularly heavy falls
1strict -
13thir4th|15th lﬁth‘wlh
CFENTRAL
InDIA
Shajapur o]l (33 On 15th, Shajapur 6°9”.
Morena ol .oy .o .. |277| On 17th, Jaura 4°8".
Mahidpur O R PR | On 16th, Mahidpur 4-6”.
Eastern districts | .. | .. | .. |3°2| .. | On 16th, Shahganj 5-6°.
Western districts | .. | .. | .. |30 On 16th, Ashta 8-3°. -
Dewas Junior 349
CENTRAL
ProvingEs
Drug .. |..|60l41 On 15th, Drug 7'9”, San-
jari 6°7, Khapan 10-8",
Bhatagaon 11°17, Selod
‘0",
On 16th, Sanjari 6°0°,
Adamabad 9°0”.
Raipur ee .- 14'8|371 On 15th, Dhamtari 12°17,
Gariabund 8°0”, Maha-
samund 6°5", Rudri 6",
Maramsili  6°1”7, Bhata-
gaon 8'2%, Kondapar
7°9”, Kendri6-3".
*On 16th, Dhamtari 4-8%,
Rudri 60", Maramsilli
8:1”, Bhatagaon 6°7”.
Bhandara oo ] oe |50 On 16th Khyrbund 9-77,
Pangree 7°3°, Deori 7°5".
Balaghat .1..|..i55!..|On 16th, Baihar 5'6'-
Lanji 7'1”, Waraseoni
7'9”, Lal Burra 8-5,
Sarathi 8'g”, Jamunia
6-9", Kattanjhiri 8-27,
Dhuti 5°7", Dongagaon
65",
Hoshangabad ol ]..)-"]-.{On | 15th  Mobpani
(Gotitour) 7°5".
On 16th Sohagpur 687,
Pachmarhi 6°9°.
Chhindwara ot..l..1..]..|On 16th Harra 6 1",
Tamia 59", Ari 57,
Bori 7°1°.

10. Depression in the Bay of Bengal of 23rd and
24th August 1948.—The seasonal trough of low pressure
was extending into the north Bay of Bengal on the morning
of the 22nd. On the evening of the same day, pressures
began to fall along the Arakan-Chittagong coast and the
neighbourhood and the pressure change and departure
charts suggested the existence of a low pressure area over
and near central Burma and its movement westwards into
the north Bay. By the next morning, the trough of low
pressure over north Bay concentrated into a dcpr&gslon
centred at 0800 hrs. 1.S.T. near Lat. 21° N., Long. _88} E.
Moving slowly westnorthwestwards, the depression was
centred at 0800 hrs. 1.S.T. of 24th about 50 miles to the
southwest of Saugor Island. It erossed the Orissa coast near
Balasore on the same afternoon and was centred at 1700 hrs.
L.S.T. on that day just to the northwest of Balasore. There-
after it weakened “and lay as a trough of low pressure over
north Orissa, Chota Nagpur and the neighbourhood on the
morning of the 25th. It then moved slowly westnorthwest-
wards and lay over the southern districts of the west United
Provinces on the 1st September. It then slightly recurved
eastwards and became unimportant by the grd September.
This depressicn helped to maintain the activity of the mon-
soon over the central parts of the country, the United
Provinces and east Rajputana. Locally heavy falls occurred
in west Central India, between the 26th August and 1st
September, in the west Central Provinces between the 26th
and 2gth and.in the west United Provinces hetween 28th
August and 1st September.
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11. Depression of the 1gth to 23rd September 1948
in the Bay of al and cyglonic storm of the 23rd
September to 15t October 1948 in the Arabian Sea.—On
the morning of the 15th September pressures were falling in
general all over the Bay and the adjoining land areas, but an
area of ,comparatively lower barometric pressure was noticed
over Deltaic Burma and the Arakans. The upper winds
over Akyab showed a tendency to back and became north-
easterly to northerly at all levels upto 10,000 ft. as.l. This
indicated that a low pressure wave was moving westwards
across Deltaic Burma and the neighbourhood. The seasonal
trough of low pressure was als®®extending over the north Bay
on the same morning. By the morning of 18th, the low pressure
wave had emerged into north and central Bay of Bengal and
conditions had become markedly unseitled there, The unset-
tled conditions gradually moved westwards and concentrated.
into a depression centred at 0800 hrs. 1.S.T. of 1gth near Lat.
17° N, Long. 8534° E. The depression moved slightly west-
wards and was centred about 70 miles to the southeast of
Vizagapatam at 1700 hrs. of the same day (1gth). At o200
hrs. I.S.T. of 20th, it was close to the coast near Vizaga-
patam where it remained practically stationary till 1700 hrs.
of 21st. It crossed the coast near Vizagapatam during the
. night of 21st, moved westnorthwestwards and lay over east
Hyderabad on 22nd morning with its central region near
Hanamkonda. At the same time, a trough of low pressure ap-
peared off the Konkan coast. Moving westwards the depression
emerged into the trough in the Arabian Sea during the night
and by the next morning (23rd), a deep depression had
developed in the Arabian Sea centred about 50 miles south-
west of Bombay. The pressure deficiency at the centre of the
depression at this time might have been about 14 mbs. Mean-
.while, the monsoon had also strengthened along and off the
Konkan coast. Devgad reported g9 during the 24 hours end-
ing at 0800 hrs, of 23rd. In association with this vigorous pulse
of the monsoon, the depression intensified rapidly into a
cyclonic storm of small extent in the course of 2grd, its centre
at 1700 hrs. I.S.T. being near Lat. 19° N., Long. 72° E.
Bombay was at that time reporting SSE wind of force 8.
Moving northwestwards and slightly intensifying further,
the cyclonic storm lay with its centre near Lat. 193° N,
Long. 71}° E. at o800 hrs. of 24th. S.S. Almerstazaate
reported at Lat. 18'7° N., and Long. 70°8° E. westerly g
B.F. winds and very rough seas at oggo hrs. 1.S.T. of 24th,
Continuing to move northwestwards, the cyclonic storm was
centred ahout 50 miles south of Veraval at 1700 hrs. of 24th
and 50 miles west of Veraval at o200 hrs. of 25th. The
hourly observations of Veraval from 400 hrs. of 24th for the
next 24 hours, given below will be of interest :—

TABLE 5
. - T ;
Date ?g-xf-e %‘;:;cjid ‘g‘;‘d Force | Cloud | ggemarks
) mbs _

24-9-48 | 1400 | 994t | ENE| g B.F. | Overcast| Raining
s 1500 993°6 ENE | 8 B.F. » Drizzling
» 1600 992" 7 ENE | 8 B.F. "

» 1700 | 992'g | ENE| 8 BF. N Drizzling
» 1800 992°9 ENE | 8 B.F. s »

» 1900 993°0 E B.F. v

» 2000 | 9941 SE g B.F. . Raining
» 2100 993" 4 SE B.F. ’

» 2200 995°3 SE 3 B.F. '

» 2300 995°0 SEl g B.F. » Raining

25-9-48 | booo | gg5°2 SSE | 8 B.F. " v
» 0100 o7 SSE| g BF. s »

» 0200 995°0 SSE| g B.F. ’ »
»” 0300 995°0 SSE| 8 B.F. " ”
» 0400 | 995°8 SSE| 8 B.F. " R
» ogoo 996°2 SSE | 8 B.F. » »
”» 9966 SSE 7 B.F. » »
» 0700 998" 1 S| 8 BPF. »”»

" oBoo | goB'7 | SSW| 8 B.F. . "
» 0goo | ggo'o | SSW | 8 B.F. » ”
» 1000 999° 4 SSW| 8 B.F. » »
”» 1100 999°3 SSE{ 8 B.F. " »
» 1200 999°3 Si8 BF. ’ Drizzling
» | 1300 998-8 S| 8 B.F. »

. ' Cs

The cyclonic storm then slowly curved westwards and
was centred at Lat. 214° N., Long. 684° E. on the morning
of 26th, at Lat. 214° N,, Long. 674° E. at 0800 hrs. of 27th
and a degree to the west of this position at 0800 hrs. 1.8, T.
of 28th. S.S. Dara and S.S. Europe reported the following
observations at 0600 GMT. of 28th.

TABLE 6
|
. Position Wind
Ngmhic of gﬁ%!'—"‘*ﬂ»'f - -=—————-1 Clouds | Remarks
p Lat. |Long. | Dir. ‘Force
. S SUUUUR BUNNE R S [ [, e
S. 8. Dara ‘ 06oo |22° N|67° E | ENE | '}BF i Sky dis- | Squally
: ! cernible
S. S. Europe ] » |21°N|66°E| N | 9BF| , |Linesquall

The cyclonic storm continued its westward course and
struck the Arabian coast near Ras-el-had on the evening of
the 1st October and filled up rapidly thereafier. -

Under the influence of the depression and the storm the
monsoon strengthened in Orissa, Chota Nagpur, the east
Central Provinces and the Peninsula outside southeast
Madras where fairly widespread rain fell between 20th and
22nd. Rainfall continued to be widespread in the Bombay
Province, west Hyderabad, the Central Provinces and
Central India on 23rd. Locally heavy rain fell along the
Konkan coast on the 24th morning. Devgad reported g’
during the 24 hours ending 0800 hrs. of 23rd. Noteworthy
district averages of rainfall and amounts of particularly
heavy rainfall are given in the following table:—

TasLE 7
Province and | District averages Particularly heavy
District on 23rd rainfail
BoMmBAY
Poona | On 23rd, Sirur 5°8”.
Thané On 23rd, Shahapur 4°9”".
Bombay 2°4
" Kolaba 2°0
Ratnagiri 6 On 23rd, Ratnagiri g°8", Malvan
2 ¢ 5'5", Devgad 10°3", Rajapur
g9, Lanja 60, vii
.9"

12. Shallow Depression in the Bay of Bengal of
27th September to 29th September and of and
October to grd October 1948.—On the morning of
23rd September, pressures were falling along the Chittagong-
Arakan coast and the upper winds along the coast had
become northerly below 3,000 ft. a.s.l. suggesting that a low
pressure wave was moving westwards into the Bay. On
the next morning (24th) the upper winds over Akyab
veered from north to east and the low pressure wave
passed into the central Bay, a trough of low pressure
appearing on the surface chart in the same region. The
trough gradual’ moved westwards «and by the morning
of the 26th, it became well-marked over the west central
Bay and the northwest Bay where a cyclonic circulation was
seen in the upper air up to 10,000 ft. a.s.l. By 0800 hrs.
1.S.T. of the 27th, the trough of low pressure concentrated
into a shallow depression centred near Lat. 174°N., Long.
88° E. Moving in a northwesterly direction, the depression
was centred at o800 hrs. LS.T.of 28th near Lat. 18§°
N., Long. 87° E. and at 0200 hrs. LS.T. of 2gth about 50
miles to the eastnortheast of Puri. The depression weakened
and passed inland across the Orissa coast by the afternoon
of 2gth and lay as an extended low over Orissa and
the neighbourhood on the morning of the goth. Moving
portheastwards, it lay over Gangetic West Bengal and



CG ! .

the head of the Bay of Bengal on the morning of 1st
October. The low pressure area concentrated again at
its southern end in association with a fresh low pressure
wave from central Burma and, by the morning of the
and October, a depression had formed at the head of the
Bay of Bengal with centre at o800 hrs. L.S.T. near Lat.
204° N., Long. go° E. The depression rapidly moved
northwestwards and, crossing the Sunderbans coast hetween
Saugor Island and Barisal during the early hours of the
grd, lay at 0800 hrs. I.S.T. on the grd with the central re-
gion to the north of Krishnagar. Thereafter it weakened and
became unimportant during the course of the next 24 hours,

In association with ' these developments, fairly wide-
spre«d rain fell in Assam, West Bengal, Orissa and north
Madras coast on 28-0-48, over the belt extending from
Assam to east Central Provinces and along north Madras
coast on the 29th September and practically over the whole
of northeast India from 1st to grd October. The noteworthy
district averages of rainfall and amounts of particularly
heavy falls are given below. :

TaBLE 8

District |
Province averages on

and District Particularly heavy falls

2nd | 3rd
Assam
Goalpara . .| 2'5! 4°1 | On and, Kachugaon 4'5” Damra 45",
' On 3rd, Dhubri 5° 1%, Kachugaon 5°4”,
oalpara 8°3".
Kamrup . On 2nd, Barduar 4°g°.
Garo hills .1 33! 36! Onand, Tura6'3"

On grd, Mahendraganj 4°8”."
Khasi and Jaintia
Hills . .| 20 2°3

Abor Hills . 2°6

On 1st, Cherrapunji 8-4°.
On 2nd, Cherrapunji 6-1°.

13. Shallow degression in the Arabian Sea of grd
to 5th October 1948.—On the morning of 2nd October, i.e.
‘soon after the previous cyclone had passed inland, the
upper winds at Karachi turned to south to southeast at
10,000’ and 12,000’ as.). By the same evening, the winds
along Sind-Mekran coast were affected from 5,000" upwards
and aircraft flying parallel to the coast reported easterly
winds at 10,000". A fall of pressure also occurred in the
north Arabian Sea during the course of the next 24 hrs. and
a trough of low pressure appeared in the northeast Arabian
Sea off the Kathlawar coast at 1700 hrs, I.S.T. of grd
October Dwarka reporting southsoutheasterly 5 B.F. winds,
The upper winds also indicated a cyclonic circulation at
least up to 10,000" a.s.l. By early morning of the 4tha
shallow depression had formed with central region at 0200
hrs, L.S.T. near Lat. 22° N,, Long. 67° E. It moved rapidly
castwards and crossed the coast near Dwarka by o8oco
hrs. I.S.T. of 4th. The pressure departure at Dwarka at
this time was —4°'6 mbs. At 1700 hrs, of 4th, the centre
of the shallow depression was over the Gulf of Cutch
just to the west of Jamnagar. The depression then weakened
into a trough which lay over Cutch and lower Sind on the
morning of the s5th. The trough became unimportant
during the course of the next 24 hours.

This shallow depression cause%odcratc to heavy
showers in famine-affected west Kathiawar. Junagadh: report-
ed 69" of rain on 5th October while Kotda-Sangani in
Gujarat reported 49" and Veraval 1" on the 4th.

14. Depression in the Bay of Bengal of s5th to 8th
October 1948.—On the morning of grd October, a low
appeared on the surface chart over the Gulf of Siarnand the
adjoining land areas. The pressures along the Tenasserim
coast began to fall and the upper winds over the same area
became northerly to northwesterly suggesting the mdvement

j;f

of a low pressure area westwards into the Andaman Sea.
On the morning of the nexs day, pressures fell further over
the Andaman Sea and the upper winds along the Tenasserim
coast veered from northwest and north to northeast suggest-
ing that the low pressure area was moving across Tenasserim
into the Andaman Sea and that conditions were becoming
unsettled there. By the 5th morning, a cyclonic circulation
had established itself in the upper air up to 5,000 ft. over the

" Andaman Sea and by the same evening a depression formed

there and was centred at 1700 hrs. I.S.T. near Lat. 15° N.,
Long. ¢6° E. The depression moved northwest and was
centred at 0800 hrs. 1.S.T. of 6th near Lat. 17° N., Long. 933°
E. Continuing to move northwest, it was centred on the next
morning (7th) near Lat. 18° N., Long. 924° E. The de-
pression slightly intensified and was centred on the evening
of 7th near Lat. 184° N., Long. 924° E. It recurved north-
northeastwards and crossed the Arakan coast near Akyab on
the 8th evening. Thereafter, the depression weakened and
gradually became unimportant.

In association with the formation and movement of the
depression, widespread rain occurred in the Tenasserim coast
and in the Bay Islands from 4th to 7th.

A few noteworthy falls recorded during the 24 hours
ending at 0800 hrs. 1.S.T. of the dates mentioned against each
are given below:—

TasBLE g
Station Rainfall in inches ° Date
Victoria Point 4" 4-10-1948
Port Blair - : 5 | 4-10-1048
Bassein o 2” 6-10-1948
Rangoon 2" 7-10-1948
Akyab ’ 6” 8-10-1948

15. Cyclonic storm in the Arabian Sea of 2oth to -
26th 8ctober 1948.—With the setting in of the northeast

monsoon over south Malabar, Comorin and the neighbour-
hood, a trough of low pressure appeared over the southeast
Arabian Sea on the 17th October. During the next 24
hours, pressures continued to fall along the Malabar-Kanara
coast and over Laccadive Islands, and, on the 18th mor-
ning, a cyclonic circulation extended up to about 3,000 ft.
asl. over the Laccadives area. These observations
suggested that the trough might concentrate into a depression.
In the course of the next 48 hours, the trough moved slight-
ly westwards, concentrating at the same time. By o800 hrs.
I.S.T. of the 20th, it developed into a depression with
central regign pear Lat. 8° N., Long. 72° E. The depression
moved nortffwestwards and at 0800 hrs. LI.S.T. of the 21st,
it was centred near Lat. ¢° N., Long. 71° E. During its
further northwestward movement, it deepened and at o800
hrs, of the 22nd, its centre lay near Lat. 11° N., Long. 66° E.
The deep depression maintained its northwesterly course,
intensifying at the same time and by 0200 hrs. of 23rd, it
was a cyclonic storm centred near Lat. 12° N., Long. 63° E.
S. S. Itinda reported northwest 8 B. F. winds near Lat. 12°
N., Long. 62° E. at’ midnight of 22nd. The pressure de-
ficiency at this stage at the centre of the storm must have
been at least 12 mbs. At 1700 hrs. of the same day (23rd)
the cyclonic storm was centred at Lat. 13° N., Long. 61}° E.
No ships observations are available thereafter to fix the posi-
tion of the cyclone accurately. However the following
coastal observations give a clue about the subsequent move-
ment of the cyclone, Salalah on the Arahian coast reported
northerly 5 B.F. winds and rain and Masirah northeasterly 5
B.F. winds at 1200 G.M.T. of the 24th. Masirah experienced
eastnortheast winds of force 5 to 6 B. F. and rain on the night
of the 24th and till 0300 G.M.T. of the 25th. but by o6oo
G.M.T. of 25th, the wind at Masirah veered to southsouth-
east 4 B.F., the rain stopped and the sky was half covered with



large Cumulus clouds. S. S. Thamesfield reported at i200
G.M.T. of 25th, southeast 5 B. F. winds and fair weather
with three tenths of clouds near Lat. 20° N., Long. 59}° E.
These observations indicated that the cyclone crossed the
Arabian coast near Kuria Muria during the course of 25th. -
The cyclone weakened thereafter into a depression and curved
northwards. Sharjah reported rain at 1700 hrs. of 25th and
0200 hrs. of the 26th and recorded half an inch uill 08oo
hrs, of 26th. The surface winds at that station also gradually
veered from northeast on 25th evening to southeast on 26th
morning and to southwest on 26th evening. The depression,
therefore, appears to have passed ncrthwards slightly to the
west of Sharjah on the morning of 26th. It rapidly weakened
thereafter, and became unimportant. i

16. Cyclonic storm in the Bay of Bengal of 29th
October to 4th November 1948.—On the morning of the
28th October, the upper winds over the Andaman Sea show-
ed a well-defined cyclonic circulation extending up to 5,000
ft. a.s. 1. Pressures were also falling triskly over this region.
Victoria Point had recorded 2” of rain and Port Blair was
experiencing continuous rain at 0800 hrs. I.S.T. These
observations indicated that conditions were becoming unsettl-
ed in the Andaman Sea. By the 29th morning, there was a
further fall of pressure over the Andaman Sea and the
unsettled conditions had concentrated into a depression which
was centred at 0800 hrs. I.S.T. near Lat. 9° N. Long. 9r1°
E. By the next morning, the depression had become deep
and was centred near Lat. 10° N., Long. go}° E. Continu-
ing to move northwestwards, the depression intensified into a
cyclonic storm and was centred at 0800 hrs. I.S.T. of the
gist within a degree of Lat. 12° N., Long. 88° E. Ships
situated as far away as 250 miles from the centre of the
disturbance were experiencing squalls and heavy rain at this
time and Port Blair which was 300 miles away to the east of
the centre of the disturbance was experiencing a steady wind of
25 knots and continuous rain. The cyclonic storm continued
to move northwestwards and was centred at 0800 hrs. 1.S.T.
of 1st November near Lat. 15° N., Long. 86° E. Thereaiter
the storm took a westnorthwesterly course and moved at a
slower rate. It was centred at 1700 hrs. of 1st November near
Lat. 154° N, Long. 844° E. and near Lat. 16°
N., Long. 82° E. at 0200 hrs. I.S.T. on 2nd November.
It crossed the coast just to the north of Masulipatam at
about 0800 hrs. I.S.T. of the 2nd. It then weakened into a
depression and was centred 50 miles southeast of Hyderabad
on the 3rd morning and as a diffuse low over west Hyderabad
with central region between Bijapur and Gulbarga on the
morning of the 4th. It became unimportant during the course
of the next 24 hours.

Associated with this storm, there was widespread rain
along the Orissa coast between the 1st and grd, in the
Madras Deccan and along Circars coast on the 2% and 3rd,
and in Gangetic West Bengal on the 2nd. It also caused
fairly widespread rain in the Madras Presidency, Hyderabad
and Berar on the 4th and 5th and in the west Central
Provinces on the sth.

17. Severe cyclonic storm of 15th to 23rd November
1948 in the Arabian Sea.—On the 13th November, a low
pressure wave was noticed moving westwards across the ex-
treme south of the Bay of Bengal. It revived the northeast
monsoon along the south Coromandel coast and caused wide-
spread and locally heavy rain over that area on the 15th and
16th. Continuing to move westwards, the low pressure area
passed out into the southeast Arabian Sea on the 16th after-
noon and, under its influence, locally heavy rain occurred
over the Comorin area Trivandrum recording 6" and Nager-
coil §” in 24 hours ending at 0800 hrs. of the 17th, most of
the rath having occurred during the 16th-17th night.

By the 17th evening, the low pressure area had shifted
further westnorthwestwards and lay over the Laccadives and
the adjoining areas of the southeast Arabian Sea. The low
pressure area thereafter moved northwestwards and concen-
trated into a depression on the 18th morning with central

Gy
region near Lat. 11° N., Long. 70° E. Very few ships’
observations are available from the central region of the

depression for the next 24 hours but from the available
observations, it appears that by the morning of rgth, the

- depression had become deep and was centred near Lat. 16°

N., Long. 66° E. The deep depression moved practically
northwards during the next g hours. S.S. Thomas Cresap
at a distance of about 120 miles northeast of the depression
centre at 0goo hrs. G. M. T. reported E/S 7 B. F. winds and
S.S. Zuidercruies about 100 miles east of S. S. Thomas
Cresap reported SE 7 B. F. winds at 1200 G. M. T. indicat-
ing that the depression had further intensified and was
probably a cyclonic storm by 1700 hrs. of the 1gth, centred

‘near Lat. 17° N., Long. 66° E. :

At this stage, the cyclonic storm began to recurve
northeastwards and at 0800 hrs. 1.8.T. of 20th, it was cent-
red near Lat. 18° N., Long. 663° E. In the course of the next
few hours, the cyclonic storm intensified further and by 1400
hrs. 1.S.T. it was severe and was centred near Lat. 184° N.,
Long. 664° E. The pressure deficiency at the storm centre at
this stage must have been at least 15 mhs. The ships
S.S. Timao and S. S. Lieve Vrouwekerk both of which
were approaching Bombay from Aden, were caught in the
cyclone and their observations between 1gth and 22nd
November which are interesting in this connection are given
below :—

TABLE 10

Observations recorded by S.5. Timao

Time

Date GMT | Lat.

Wind

Long. Dir. }Force Cloud| Remarks

i
— | -

19-11-48 | 0700 |17° 48'N|61° 50’El ENE 3B.F.

19-11-48 | 1100 [ 18° 05 | 62° 35| N 6 B.F.

19-11-48 | 1500 | 17° 55’ | 63° 10’ N 6 B.F. Squall at
1400

20-11-48 | 0300 | 17° 46" | 65° 27" | NW/W 6 B.F.
. >
20-11-48 | 1500 | 18° 057 | §7° 40’ | SW/W |7 B.F.

21-11-48 | 0300 | 17° 45’ | 69° 13’ | WSW 5B.F.
22-11-48 | 1200 | 18° 20" | 72° 05’ SWiw
/
TABLE 11

Observations recorded by S.S. Lieve Vrouwekerk

Date g;\',[n.; Lat. Long. di‘t@g‘gn\wmgﬁ;‘ﬁc &| pressure
—— P

1g-11-48 | vooo |17° 06’N|62° 18’E ;lot;.sfss
19-11-48 | oboo | 17° 12’ 63° 18" rlnol<))s82
19-11-48 | 1200 | 17° 24’ 64° 18’ ;‘0&46
1g-11-48 | 1800 | 177 30’ 65° 18’ ngl)&g:
20 11-48 | 0000 [; 17° 30’ | 66° 00’ m9&7 5
20-131-48 | oboo ‘\ 17° 367 ‘ 66° 54’ sSwW glial':{ Over- mgbgg.ﬁ
20-11-48 | 1200 } 17°.36° : 67° 18’ ‘ SW ‘ﬂ l(l:“ Qver- "(‘)fh);;)l
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TABLE i1—contd.

" EVC RIS N

Time Wind |Wind force &

D?tc GMT Lat. Long. direction Cloud Pressure

20-11-48 | 1800 | 18° oo’ | 68° 00’ 999.5
mbs.

21-11~48 | oooo | 18° 12’ | 68° 36’ 1000.0
. mbs.

B . N

21-11-48 | o6oo | 18° 18’ [-70° 00’ SW |9 B.F. Over- 1000.8
’ T | cast mbs.

21-11~48 | 1200 | 18° 187 | 70° 00’ | WSW g B.F, Cloudy 1002.6
mbs.

21-11+48 | 1800 | 18° 18’ | 69° 42’ 1003.2

mbs. -

22-11-48 | 0000 | 18° 24’ | 69° 30’ 1004.7
mbs.

22-11-48 | oboo | 18° 247 | 70° 00’ 1008. 4
mbs.

22-11-48 | 1200 | 18° 24’ | 70° 30’ 1007.8
mbs.

22-11-48 | 1800 | 18° 24’ | 70° 36’ 1010.0
mbs.

Remarks :—($. 5. Lieve Vrnuwekerk.)

18-11-48.—Overcast sky northeasterly wind becoming
stronger. During the night time more and more clouds and
on the morning of 1gth, fully overcast sky. Fb. clouds, wind
force 7 B. F. backing to north and swell coming from north-
northeast. At 0230 hrs. on 1¢th, northerly winds force g
B. F. swell from northnortheast 5 and fully overcast sky with
showerss After 1150 wind force 8-g B. F. high wild sea and
swell from different directions; wind was backing to south-
west at 19oo GMT., pressure 1000.7 mbs. ship was rolling
very heavily and much water cn deck.

20-11-48.—0130 GMT Weather was getting worse
position of ship Lat. 17° 45" N., and Long. 67° 18’ E., wind
southsouthwest, 9 B.F. very high and wild sea and very
high southsouthwest swell, pressure 997.1 mbs. and very
heavy rains. The wind was veering to westsouthwest between
0630 and 1130 GMT on 21st. Pressure stationary at 1001.0
mbs. Very heavy rolling ship. Posigion of ship -at 1130 hrs.
GMT of the 21st, Lat. 18° 30" N., Long. 70° 07" E., wind
g-10 B. F. very WSW high swell, high and wild sea pres-
sure 1001.1. At night of 22nd November weather was getting

better and better and pressure higher and higher, but

sea very rough and high swell from all directions.

At 1700 hrs. of the same day, (20th) the severe cyclone was
centred near Lat. 184°N., Long. 67° E. At this stage the upper
winds along the north Konkan coast strengthened from 6 to 8
B.F.; the later deterioration of weather along the Kathiawar
and Konkan coast may be seen from observations of Vera-
val and Bombay given below:—

TaBLE 12
Wind
Time | Pressure , Rain-
Date ST, |inmb., |~~~ | Cloud | gy, |Remarks
Dir. | Force 24 hrs.
VERAVAL
20-11-48 o200 | 1009°8 | Calm Cloudy ..
20-11-48 oBoo | 1010°7 | NE | 2 BF | Overcast| 000
20-11-48 1700 { 1008-8 | § 1 BF » Thunder
X with rain
21-11-48 ozo0 | 1006°3 | ESE | 5 BF " .
21-11-48 oBoo | 1003° ENE ! 6 BF » 208" Rain
21-11-48 1700 | 9976 | NE 1 7 BF N .. | Rain
{
L22-11-48 ®0200 | 1002°0 | NNE | 8 B . N
22-11-48 { ofluo | 100672 | NNE ! 4 B » 13527

TABLE 19—contd.

- Wind
Date  |/dme f’r{ifgs” Cloud | R&1" R emarks
Dir. { Force 24 hrs.

Bomsay

(CoLaga)

19-11-48 o8co | 1011°3 | ENE | 1 BF | Overcast | 0 00

19-11-48 1700 | 10100 | WSW| 2 BF s ..

20-11-48 0800 | 1011°6 | SE 3 BF ” 0°00

20-11-48 1700 | 1008°0 [ SSW | 4 BF » ..

21-11-48 0800 | 10n8-1 | SE 4 BF 2 0°00 | Past we-
ather
rain

21-11-48 1700 | 1004'0 | SSE | 7 BF » .e Thund-

. erstorm

22-11-48 0800 | 997'6 | SW | 8 BF » 3°97" | Thunder

. with
| rain

Moving eastnortheast after 1700 hrs. L.S.T. of the 20th,
the severe cyclonic storm was entered near Lat. 1g° N,
Long. 693° E., at 0800 hrs. 1.5.T. of 21st. The Ship S. S.
Stanvac Sydney reported at o400 hrs. GMT. SSE,, 6 B.F.
winds at Lat. 194° N., Long. 70}° E. The upper winds over
Bombay had somewhat strengthened between 0800 and
1600 hrs. of the 21st. At 1700 hrs. of the <ist, the severe
cyclone was centred near Lat. 193° N,, Long. 704° E. It
moved practically east thereafter and at 0800 hrs. I.8.T. of
the 22nd, it was very near the north Konkan coast about 50
miles to the northwest of Bombay. The pressure deficiency”
at the centre of the storm at this stage must have been of the
order of 20. mbs. The severe cyclone crossed the coast near
Virar (45 miles north of Bombay) at abhout oggo hours of
the same day, when the maximum wind speed in gusts
recorded at Colaba was 80 m. p. h. and at Juhu (16 miles
north of Colaba) g4 m.p.h. It has been observed that the
falling of trees and telegraph poles were in exactly opposite
directions to the north and south of Virar. The observations
of Harnai, Alibag, Bombay, Dahanu, Surat and Baroda at
different hours between 0800 hrs. of 2i1st and 1100 brs. of
22nd together with their weather diaries are reproduced in

the Appendix I. .

The anemogram and Barografn of Colaba are also re-
produced in fig. 2.

It is of interest to note that this cyclone« had, through
most of its life history, much stronger winds to the south of
the centre than to its north. From the available ships’ obser-
vations, it also appears that the steady wind force in the
field of the cyclone did not exceed B. F. 10 till the evening
of the 21st.

The severe cyclonic storm, after crossing the coast
weakened rapidly and at 1700 hrs. LS. T. of the same day
lay as a deep depression about 45 miles to the northnorth-
east of Bombay. In the course of the night, it weakened into
a depression and at 0800 hrs. LS.T. of the 23rd it was
centred between Aurangabad and Jalgaon. It weakened
further thereafter and lay as a ‘trough over Khandesh and
Madhya Bharat at 0800 hrs. I.S.T. of the 24th and became
unimportant by 1700 hrs. of the same day.

The cyclone caused great havoc and heavy loss of life
and property in Bombay where all means of traffic and
communications were completely paralysed for two days.:
A number of sailing vessels and smaller crafts capsized io
the waters of the Bombay Harbour. 47 men mannmg S. S
Dipavathi were drowned in the sea. The storm lefta trail
of destruction throughout the city of Bombay and its subur-
bs. Besides the damage to the docks and sailing craft, hund-
reds of buildings and hutments were rendered uninhabitable -
causing great hardship to the refugees in their camus.
‘Thousands of big trees were also uprooted.
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Associated with the formation and movement of the
cyclone widespread rain also fell in southeast Madras, Mysore
and Malabar from 18th to 20th and from Kathiawar and south
Konkan to west Central Provinces and west Central India
from the 21stto 24th. The rainfall also extended into
southeast Rajputana, east Central India, northeast Central
Provinces, Chota Nagpur and the southern districts of the
east United Provinces on the 24th and 25th. Rainfall was
locally heavy in the north Konkan, the north Deccan, west
Central India and the west Central Provinces. Noteworthy
amounts of rainfall of 4” and above in connection with this
storm are also given below :—

TaBLE 13

| District average on ot
Province and District |- Pamcuf':ﬁ':y heavy

2ond 2grd

BoMBAY

Poona 2.8" | 5.2 23rd: Vadgaon 5.3%
: Lonavala 10.0%,
Khed, 5.0°, Alandi

4.7", Ghoda 5.2".

4.7" 2.3” | 22nd: Thana. 7.1, Kalyan
5.5,  Shahapur
4.9, Bassein 7.5",
Mahim 7.3,
Dahanu 10°1”.

Thana

23rd: Kalyan 4°8", Sha-
hapur 5°6”, Vade
91",

TABLE 13—contd.

Province and District

District average on

Particularly heavy

Kolaba

Ratnagiri

Satara

Ahmednagar

Kanara

, falls

22nd 23rd

3.8, 2.5" | 22nd: Alibag 5.3", Uran
4.5, Matheran
4.7, Pen 4.2,
Rohe 6.5,

23rd: Panvel 4.0%, Kar-
jat 4 o, Matheran
8.7".

23rd: Devgad 9.5".

23rd: Mahabaleshwar 5.9".

23rd: Ahmednagar 4°9".

23rd: Karwar 5.5%An-
kola 4 8°.
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APPENDIX 1

TABLE 14

Station

Marnai
»

”»

 Alibag

Dahauu

Surat

»”

”
”

Date

21-11-48
R1-11-48
22-11-48

21-11-48

22 11-48

21-11-48

21-11-48

22-11-48

21-11-48
21-11-40
21-11-48

25-11-48

22-11-48
22-11-48
22-11-48

22-11-46

21-11-48
21-v1-48

41-11-8

e

Time

IST

Pressure

Wind

“Dir. Force

Cloud

Weather

Rain
for 24
hours

Weather Diary for the day

:

o800

1700

oBoo

o800

1700

1100

1400

1700

0200
0500
0800

1100

1000

1500

1008°2
10054
1006°5
1009°0

1003°3

1009°0

1003°6

996°3

10082
1009°8
1009°8
10066

1003°4
,1002°0
1003°8

10047

1010°1
10107

10058

SE 2 BF
SSE 6 BF
SSE 5 BF
ESE 1 BF

SW 13 BF

ESE 3 BF

ESE 4BF
ESE g BF

NE 1 BF

NE 1 BF
NE 1BF
NE 2BF

E 5 BF
ENE 4 BF
NE 3BF
NE 4BF

N 2 BF
NE 1BF
NNE 2 BF

6/10 Ac Cu

6/10 Ac Cu

Overcast

Overcast

Overcast

Overcast

 Qvercast

Overcast
Overcast
Overcast

Overcast

Overcast
Overcast
Overcast

Overcast

Overcast

Overcast

Rain
Rain & fog

Thunder-
storm

Raining

Drizzle

0°29
0°60”

‘0'13"
\

420"

1°16°

0'32

1'70

\

Completely overcast sky with Cu Sc Cb Ac As and
Ns clouds throughout the whole day. Ci and Cs
cloud towards morning only. Slight continuous
rain between 0535 and o0615. Slight intermittent
rain between 1300 and 1830; and occasional
thundsr and lightning between 1800 and o0000.
Heavy continuous rain between 1315 and 1520.
Slight intermittent rain between 1600 and ocoo.
IST. Southwesterly strong wind began to blow
at about 1300 and wind force went on conti-
nuously increasing’and it developed into strong
ale at about 2030 with force continuously
increasing with time and the sea getting more and
more rough,

Southwesterly strong gale which began the
previous night assumed terrific proportions by
midnight and a hurricane of probably unprece-
dented severity raged from o100 to 1000 IST. wund
was probably severest between 0400 and oj00
IST. between which the wind speed might have
been above 100 mph. Wind speed at 0800 hrs.
met. observation was 80 mph., sea and swell
appeared to be abnormally high. Number of trees
were uprooted in the vicinity ; tiles etc. from the
buildings were blown away. After 1000 wind force
slightly diminished and by about 1900 the storm
almost subsided. Occasional thunder and lightning
between ooco and ogoo. Slight intermittent rain
between 0000 and oroo and moderate to heavy
continuous rain between 0150 and 0825 and slight
intermittent rain 1008 and 1110. The sky was
completely overcast throughout the whole day with
Cb, Sc, Ac, Fb and Ns clouds. )

Mornng overcast ; rain commenced at 2015 and
lasted 2400. At 1700 overcast with As. Even Fb,
As present with hghtning and rain commenced at
2200 hrs.

Overcast since previous evening ; rain commenced
at 2200 hrs. Wind force 9 with gale which
commenced at about 0500 hrs. and lasted till 1000
hrs. Force was above 7 at 1700 overcast As. Cu,

Sky continued to be overcast throughout the day
with Cu. Sc and As clouds. 7-8/10 Fb clouds in the
early morning height of base between 1000—2000
ft. Moderate continuous rain continued till 0310
IST. commencing from 2105 of the previous
night. Surface wind mainly between NE to E gusty
early in the morning when force reached upto 18
mph. Otherwise light variable throughout. Visibility

28-13-48—Sky overcast with Cu, Sc, and As clouds
continued since previous night and remained so
throughout the day, %—4/10 clouds carly in the
morning till o500 hrs. IST. and disappeared
later. Moderate continuous rain till o315 com-
mencing from 1950 hrs. of the wnrevious day.
Surface wind between NE-E gustyin the morning
force rising l{})to 20 mph., 8—10 mph. thereafter
till evening. Visibility good. ;

2x-11~48---Gusty winds. Sky overcast with Sc, Ac
As; sun hardly visible. Intermittent rain and deizzl
th{oughout the dayé Vinilq).ililt)y good. Continuous
rain from 1430 to 1630. t light intermi

showens with drigzte, > | S light intermittent




TABLE 14—contd.

. Time Wind Rain
Station Date IST Pressure Dir. Force l;_:orce Cloud Weather f;(]); UQ;S Weather Diary for the day
) . 22-11-48—Wind unusually gusty. Sky practically over-
Baroda 21-11-48 1700  1005°'3 NE 4BF Overcast Drizzle —_ cast with Sc, Cu, Ac, As, but no rain. Sun %ardly
i visible. Large cumulus developed in afternoon and
» 22-11-48  oBoo 1007°4 NE 5BF Overcast — 0'29”  there were dark patches of showers falling from
. the clouds towards N, E, and S. But no showers
» 22-11-48 1000 1008'2- NE 5BF Overcast —_ - towards station. Visibility very good.

Colaba 21-11-48 oBoo 1008°1 SE 4 BF Overcast — 0°'10”  Sky overcast with Sc, As, since last midnight. Wind
. force increased with gusts from ogto. Light rain
» 21-11-48 1100 10084 SSE 5BF Overcast - - showers at 1035 with wind SSE force 22 mph.

Thunder heard frequently from 1100 to cooc.
» 211148 1400 1006°0 8  6BF Overcast - —  Wind force and frequency of rain showers began
to increase from 1410. Weather became worse
» " 21-11-48 1700 10040 SSE 7BF Overcast — — with the progress of the day. A gust of wind
reached 63 mph. at 2155, hourly average force
» 21-11-48 2200 1003°1 S 8 BF  Overcast —_ —_ being 42 mph. with no change in wind direction.
Bar pressure began falling. The sea was very

» 22-11-48 0200 999'0 . SSW gBF Overcast — —_ rough from evening till evening of next day.
» 22-11-48 0500 989 SSW g BF  Overcast — —_ 22-11-48—Bar continued to fall. Sky overcast with
. As and Sc in large amounts coming from south.
s 22-11-48 o800 , 9976 SW 2BF Overcast Rain 3'97"  Thunder and lightning continued since yesterday
upto 09oo hrs. Moderate continuous rain with
» 22-11-48 1100 1000y W  10BF Overcast —_ —_ heavy showers intermittently from oooco—o310.

Heavy continuous rain 0310—0455. Modzerate
continuous rain 0455—0600. Slight continuous
rain 0600—0825. Wind force at midnight 48 mph.
direction SSE, continued to increase and reached
an average velocity of §8 mph. (SSW) individual
gust being 77 mph. at 0715 when Bar rapidly fell
to 29'42°. Wind force increased further and a
gust reached 80 mph. at, og35 IST., average
velocity at that {ime being 50 mph. Wind SSE
at midnight gradually changed to SW at 1000
and later to W. Bar continued to fall and became
unsteady from 0600 to 1100, rapid variation in
bar pressure between 0600—0730, the lowest
pressure being 29°42". Wind force (W) gradually
decreased from about 1100 to midnight, average
velocity being 16 mph. direction  WNW at
midnight. oderate continuous rain  1145—
1240. Sky covered with Sc and Ac throughout
day and night. Bar began to rise from about
ogoo, reading 29°72" at 19oo0. Several trees in
the obscrvatory compound had fallen due to the
wind.
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II—ACCOUNT OF WESTERN DISTURBANCES
DURING 1948

The western disturbances and their active secondaries
in January gave excess of rainfall over most parts of north-
west India and the central parts of the country. Those
in the second half of February and the first half of March
were responsible for excess of rainfall in Western Pakistan,
the East Punjab, Rajputana and the west United Provinces.
The majority of the disturbances which affected weather in
northern India in April and May were feeble, with the

result that rainfall was in moderate to large defect during
these months over northwest India and the west United
Provinces. During the last quarter of the year, the west-
ern disturbances were generally feeble, resulting in scanty
rainfall over most parts of northwest India in November
and practically over the whole of northern India in
December. :
A list of 63 disturbances classed according to the
nature of the precipitation caused by them is given in
the table below. A detailed account of some of the more
important western disturbances is also added : :

TABLE 15

Number of western disturbances

Nature of precipitation

January February March  April May June July August  Sept. Oct. Nov. Dec.
Widespread 2 5 3 1 1
Local 4 .. 2 3 2 1 1 2
Little or no rain 2 3 4 3 3 2 2 3 5 6
Total 8 8 9 7 2 3 2 3 4 5 9

1. Western disturbances of 14th to 23rd February
1948.—A western disturbance which began affecting
Baluchistan on the 14th evening was over west Baluchi-
stan on the 15th morning. Moving slowly northeastwards
it lay as ‘an active low’ over Rajputana on the 18th and
over east Central India and the neighbourhood on the
19th and became unimportant on the 20th. It caused scat-
tered or local thundershowers in Baluchistan and Sind on the
17thand 18th and local thundershowers in Rajputana and
the west Punjab on the 18th. Widespread thunder-rain also
fell in the United Provinces and local rain in Chota Nagpur
and Bihar on the 1gth. Two other active western disturbances
followed in quick succession. The first began affecting
Baluchistan on the 18th and moved away through the East
Punjab on the 1gth. The second disturbance which began
affecting west Baluchistan on the 1gth moved northeast-
wards across the North West Frontier Province. It induced
a secondary low in the north Arabian Sea off the Mekran
coast on the 20th which moved inland and lay as an ex-
tended low pressure area from west Rajputana to the East
Punjab on the 21st. Continuing to move northeastwards,
it passed away across the western Himalayas by the 23rd.
These two disturbances and their secondaries were respon-
sihle for widespread rain in’ the West Punjab and Sind on
the 1gth and 20th, in the East Punjab and west Rajputana
on the 21st and in west United Provinces on the 21st
and 22nd.

2. Western disturbances of gth to 16th March
1948.—A western disturbance appeared over Baluchistan on

the gth morning. Moving rapidly eastwards, it lay over south
Rajputana on the 1oth and merged into the low over the
west Punjab by the 11th. The low moved away northeast-
wards by the 13th. It caused local rainfall in Baluchistan
on ‘the gth and local to widespread rain in the North
West Frontier Province, the West and East Punjab, and
the west United Provinces between the 11th and 1gth
with locally heavy falls in the East Punjab hills on the
11th and 12th. A hailstorm which occurred in Amritsar-
district on r12th is reported to have caused great damage
to crops in that district. The heavy rain in the East
Punjab hills caused floods in the Ravi river with conse-
quent damage to standing crops. The disturbance induced
a secondary low over the north Arabian Sea off the Mek-.
ran coast on the roth, which moving inland lay over Sind
and southwest Rajputana on the 13th and over west
Central India and the adjoining parts of north Central
Provinces on the 12th. Continuing to move eastwards, it
lay as a shallow low over Chota Nagpur and south Bihar
and the adjoining districts of east United Provinces, on
the 13th, and over north Bihar and sub-Himalayan West
Bengal on the 14th where it became  unimportant on the
16th. Under the influence of the secondary, there was.
widespread rainfall in Lower Sind on the 11th and local
to widespread thundershowers in west Rajputana between
the 1oth and 12th and in Chota Nagpur between the 13th
and 15th, Scattered thundershowers also occurred in north-
east Central Provinces between the 12th and 14th and im
Bihar on the 14th and 15th.



I —LOCAL STORMS

Of the local storms reported in newspapers the following are noteworthy:

Ci13

Place Date Time  Classification aof storm  Loss of Remarks
human life

Amritsar (Punjab) 12th March .- Severe hailstorm .. Pathankot-Kulu road was interrupted. Grzat damage
was done o gram.

. '

Calcutta 14th March Afternoon  Hailstorm . Some_hailstones are reported to have been over
s one inch in diameter. Heavy rainfall flooded low
lying areas; traffic was interrupted; roofs wete
blown off and electric supply failed in some parts
of the city. Some sections of the All India Exhibi-
tion in the Fden Gardens were damaged. Consi-

derable damage was also caused to mango crops.

Calcutta . . 3oth March Evening Nor'wester . One injured. A few roofs were blown off. Tram
services were interrupted for a short timv; street
lamps went out.

"I‘irupur (Madras) - 1st April Evcning Moderate thund- . Caused slight damage here and there and  dislocate

erstorm accom- traffic for some time. Electricity also failed.
panied by squall
. . !

Tezpur 7th April Night Thunderstorm X Telegraph lines in some places were damaged. Heavy
damage to property in the villages was also report-
ed. One person was killed and several others se-
riously injured.

North Malabar + 1gth April . Thunderstorm Many banana plantations and tapioca gardens were

. destroyed. Numerous trees were uprooted and
some school buildings collapsed while the roofs
of many houses were blown away. In one village,
the damage was estimated at one lakh of rupees.

Madras . . +  26th April . “Whirling  dust- . Enveloped the city in semi-darkness for some time.

storm™, The pedestrians were almost swept off their feet.

Hyderabad (Dn.) . - 26th April Early morn-  Thunderstorm .- Trees were uprooted. Telegraph, telephone aud

ng. electic wircs were damaged.

Nagpur +  26th & 27th April Dust and thunder~ .

storm.
Bangalore . . 10th May Afternoon  Severe thunder- 4 Uprooted a large numbcr of avenue trzes causing
' & evening.  storm. | road blocks and traffic interference. The city was
plunged in darkness.
Balua (Banaras) 1oth May Morning Duststorm 25 A boat capsized in the Ganga resulting in the drown-
: . ing of 25 persons.
Jamshedpur . 22nd May Thunderstorm 1 Roof of a building collapsed as a result of which
. one person died and twelve others were injured.

Tundla (United Pro- 23rd May Evening Severe hailstorm 2 Hails weighing about two scers fell. It caused dis-
vinces). location of traffic; considerable damage is reported
to have been caused to the clectric fittings on the
platform and signals and electric and telephonic lines
were interrupted by uprooted trees. Many houses

were damaged. Some cattle were also killed.

Ahmedabad «  25th & 26 May Evening Duststorm

Amraoti . th June Night Thunderstorm ‘e

Indore 11th June Afternoon Thunderstorm .e Trees were uprooted and roofs were blown away in
the suburban area. Some exhibition stalls and a
temporary stage collapsed. A few persons sustained
injuries.

Kolhapur 11th June Evering Thunderstorm .

Godhra (Bombay) 'let June Night Thunderstorm . Several trees were uprooted and walls collapsed.

Ahmedabad . 24th June Thunderstorm . The squall which preceded  the thunderstorm
brought all traffic to a standstill for sometime.

Arkeri (Bijapur) 1tth October Thunderstorm I Lightning struck a two-storeyed building damaging
the walls of electric installations. Low lying arcas

. were flooded.
Secunderabad 18th October Night Squall Roofs of huts were blown off.

-
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1V.--WINDS OF FORCE NINE

Al

Wk o
OR MORE IN INDIAN SEAS

Excluding dates of storms and depressicns “a desciiption

Ciy

"of Which has been given above, winds of force nine or

more were recorded on ships in the Indian seas during the:year. 1948 on’the following occasious :

Month ) Approximate position Month Approximate position

& Name of ship Latitude Longitude | & Name of ship Latitude Longitude
Date °N °E Date oN °k
1. 15th Mar. S. S. Singu 12 91 3. 8th Aug. S. S. Glasgow 17 57
2. 14th July S. S. Mekala 13 52 4. 1oth Dec, H. M. 1. S, Delhi 7 79
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PUBLICATIONS OF THE INDIA METEOROLOGICAL
DEPARTMENT

(Complete list, upto Fuly 1952, including those Publications which are now out of print.)

Notes :~--

1. ALL THE PRICED PUBLICATIONS EXCEPTING THE DAILY, WEEKLY AND MONTHLY WEATHER REPORTS, AND THOSE
ITEMS WHICH ARE ‘OUT OF PRINT’ ARE AVAILABLE FOR SALE WITH THE MANAGER OF PUBLICATIONS CIVIL
LINES, DELHI-8.

2. INDIAN DAILY WEATHER REPORT, WEEKLY WEATHER REPORT, AND MONTHLY WEATHER REPORT ARE AVAIL-
ABLE FOR SALE IN THE OFFICE OF THE DEPUTY DIRFCTOR GENERAL OF OBSERVATORIES (FORECASTING)
METEOROLOGICAL OFFICE, POONA-j.

3. DAILY REGIONAL WEATHER REPORTS FOR CALCUTTA, NEW DELHI, NAGPUR, BOMBAY AND MADRAS ARE AVAIL-
ABLE FOR SALE AT THE RESPECTIVE REGIONAL METEOROLOGICAL CENTRES. ‘

I. GENERAL.—
Instructions to observers at the 2nd and 3rd class observatories, edition g (1943). Rs. 1-10 or 2sh, 6d. *(Revised edition
in press,) , Departmental.

Cloud Atlas, edition 3 (1945). Rs. 2-2 or 3s. 64.* Ditto.
Tables for the Reduction of Meteorological Observations in India, Reprint of 3rd edition (1947). Rs. 5-12. Ditto.
Relative Humidity Tables (1937). As. 7 or gd.* Ditto.
Hygrometric Tables (1000 mb.) edition 2 (1949). As. 14 or 1s. 3d. Ditto.
Hygrometric Tables (goo mb.) edition 2 (1948). Rs. 1-14 or 25. 9d. Ditto
Hygrometric Tables (800 mb.) edition 2 (1949). Rs. 2-12 or 4s. 64. Ditto
Hygrometric Tables (700 mb.). 1944. Ditto.
Hygrometric Tables, Vapour Pressure. Rs. 3-8 or 55, 6d. Ditto.

* Saturation Temperature Tables (1942). As. 10. K. N. Rao.
Rainfall Organisation (1929). As. 2. Departmental.
Service Instructions for Part-time Ohservers (1952). Ditto.
Instructions for making entries in Pocket Register and Monthly Metearological Register (in press). - Ditto,
Weather Code (1949). As. 12 or 15.* Ditto.
Brief Weather Code (1049). Rs. 1-6 or 2s. Ditto.
Aviation Weather Codes (1949). As. 8 or gd. Ditto.
Codes for reporting upper Winds and Cloud Directions (194g). As. 7 or 84. Ditto.

- Code for Upper Air Reports (1949). As. g or 104d. : Ditto.
Ships’ Weather Code (1949). Rs. 1-10 or 2s. 64. Ditto.
Reports on the Meteorology of India for the yzars 1875—18g0 (16 volumes }. Each Rs. 10.1 Ditto.
Meteorology of the Bombay Presidency ( 1878). C. Chambers.
Weather and the Indian Farmer (1946). zpartmental.
Meteorology in India. : Ditto.
Kodaikanal Observatory (19o1—1g51). Re. 1. Ditto.

‘II. AVIATION METEOROLOGY.—
Meteorology for Airmen in India— )
Part I—General Meteorological features. Edition 2 (1949). Rs. 4-10 or 7s. 34. Ditto.
Part II—Climatology of Air Routes (1936).* Rs. 2-2 or 4s. 10d. Ditto.

« India’s Climates—Summary for Airmen (1943). Re. 1 or 15, 64. Ditto.
Meteorological Organisation for Airmen, M.O.A. pamphlet (1949). Ditto.
Meteorological Conditions affecting aviation over the Northwest Frontier (1934). Rs. 1-8 or 2s. 64. A R. AG Veryard and

. K. Rov.
IfIl. ATLASES AND CHARTS.—
Climatological Atlas of India (1go6).*Rs. 2 Sir John Eliot.
Meteorological Atlas of the Indian seas and thf‘ I\o{th Indian Ocean (1908).* Rs. 13. ‘ W. L. Dallas.
Monthly Weather Charts of the Bay of Bengal and adjacent sea north of the equator, showing m=an pressure, winds and H. F. Blanford.

currents (1886).* Rs.
Monthly Weather Charts of the Arabxan Sea and the adjacent portion of the North Indian Ocean showing mean pressure, Sir John Eliot.
winds and currents (1888). Rs

Charts of Bay of Bengal and adjacent sea north of equator showing specific gravity, temperature and currents of the sea W. L. Dallas.
surface (1887). Rs. 1-8.
Daily Weather Reports and Charts of the Indian Monsoon Area for the Years 1893 to 1899, cach month. Re. 1*. Departmental.
Normal Weather and Pilot Charts of the Indian Monsoon Area for 8 a.m. for each month Novermber 1900 to August Ditto.
1908, each month. As. 4.*
Storm Tracks in the Bay of Bengal (1925). Rs. 3-6 or 5:. gd.* C. W, B, Normand.
Storm Tracks in the Arabian Sea (1926). Rs. 3-8 or 65.* Dito.
Climatic Charts of India and Neighbourhood for Meteorologists and Airmen (1943).* Departmental
Climatological Atlas for Airmen (1943). Rs. 3-2 or 8s. Ditto.
Climatological Charts of the Indian Monsoon Area (1945). Rs. 16 or 25s. Ditto.

IV. CYCLONE MEMOIRS, ETC.—
Handbook of Cyclonic storms in the Bay of Bengal for use of Sailors—

Vol. I—Text. 2nd edition (1900). Rs. 4.* . Sir John Eliot.
Vol. IT—Plates. 2nd edition (1901). Rs. 1-8.% Ditto.
Handbook of Cycloisic storms in the Bay of Bengal (Abridged) 1943. Re. 1. Departmental.
Cyclonic Memoirs—
Part I—Bay of Bengal Cyclone of May 20ih to 28th, 1887 (1888). Re. 1.* Ditto.
Part 1I—Bay of Bengal Cyclone of August 21st to 08th 1888 (1890) Rs. 3. Ditto.

* Qut of print.
t Copies for the years 1875, 1876, 1878 1o 1881, 1884, 1887, and 1890 are out of pring.
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CYCLONE. MEMOIRS, ETC.—(contd.) )

Cyclonic Memoirs--(contd.)

Part I1I-—Bay of Bengal cyclones of September 13th to 20th and October 27th to 3ist, 1888 and Arabian Sea

cyclone of November 6th to gth, 1888 (18go). Rs. 5.

Part IV—An enquiry into the nature and course of storms in the Arabian Sea and a catalogue and a brief history

of all recorded storms in the Arabian-Sea from 1848—1889 (1891). Rs, 3.

Part V-—Account of three cyclones in the Bay of Bengal and Arabian Sea during November 1891 (1893). Rs. 3.*
Report of the Midnapore and Burdwan Cyclone of the 15th and 16th of October 1874 (1875). Rs. 3.*

Report of the Vizagapatam and Backergunge Cyclones of October 1876 (1877). Rs. 3*

Report on the Madras Cyclone of May, 1877, (1879). Rs. 3*

Winds, Weather and Currents on the coasts of India and the laws of storms, edition 2 (1942). Rs. 2-2 or 3s. 6d.

V. CLIMATOLOGICAL TABLES, ETC.—

Five-day Normals of Maximum and Minimum Temperatures and Accumulated Rainfail (1931). Rs. 4 or 6s. 64.
Five-day Normals of Pressure at g hrs. I. 8. T. (1943). Rs. 2-2 or 3s. 64.
Five-day Normals of Pressure at 18 hrs. I. S. T. (1943). Rs. 1-12 or 2s. 6d.
Five-day Normals of Relative Humidity at g hrs. 1. S .T. (1944)). Rs. 2-8 or 4s.
3). Rs.

Five-day Normals of Relative Humidity at 18 hrs. LS.T. (194
Climatological Tables of Observatories in India

2-2 Or 3s. 6d.
(in press).

Aviatien Climatological Tables (1944). Rs. 8-8 or 13s. 64.
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Vol, 1—
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Vol. IV—
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No.

No.
No.

No.
No.
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No.
No.

No.

31.

32.

33.
34

35
36.

37.
39.
40.

Comparison of upper gradient winds, Agra and Bangalore. Re. 1-3 or 25.*

An analysis of the Madras hourly rainfall records for the years 1865 to 1875 and 1901 to 1917. As. g or 1s.

Thunderstorms of Calcutta, 1g00—1926. As. 14 or 15. 3d.*

On temperatures of cxposed rails at Agra. As. 8or 104,

Frequency of thunderstorms in India. As. 6 or 84.*

Correlation between pre-monsoon conditions over N. W. India and subsequent monsoon rainfall over N. W,
India and the Peninsula. As, 6 or gd.

Normal monthly upper winds over eight stations in India, Rs, 1-12 or 3s.*

Monthly normal isobars and wind-roses at 0.5, 1, 2 and 3 Km. above sea level over India and neighbourhood.
Rs. 4 or 6s. gd.*

Comparison of temperatures in Stevenson screens at heights of 6 ft., 4 ft. and 2 ft. As. 7 or 9d.*

Distribution of temperature in the lower stratosphere. Re. 1 or 15, 9d.*

Com&arativc observations of temperature inside white painted, unpainted and black painted Stevenson screens.
6. or 84.*

The association of the mid-monsoon Indian rainfall with pressure distribution over the globe. As. 10 or 1s.

" Atmospheric instability at Agra associated with a western disturbance. As. 14 or 15, 64.%

Horizontal atmospheric visibility at Agra. As. 6 or 84.*

Winds in higher lgvels over Agra. Re. 1 or 1s. 9d.*

Winds in the first 3 km. over Port Blair. As, 12 or 1s. 3d.% .

Tables of gxdonthly average frequencies of surface and upper winds up to 3 Km. in India, Parts A—D. Rs. 4-8
or 8s. 6d.

The structure of the Madras storm of January, 1929. Rs. 1-10 or 2s. 64.*

Distribution of air density at mean sea level over India. Re. 1-4 or 2s5.%

Correlation between rainfall in N. W. India and height of Indus river at Sukkur. As. 6 or 84.

Upper air circulation over India and its neighbourhood up to the Cirrus level during the winter and the
monsoon. Rs. 2 or 3s. 64.*

The structure and movement of a storm in the Bay of Bengal during the period 14th to 19th November 1928,
Rs. 2-4 or 4s. 3d.*

A historical note on the catch of raingauges. Re. 1 or 15. gd.*

On the utility of observations of barometric characteristics and tendencies for local forecasting in North-West
India . As. 8 or 104.%

Heights of base of clouds in India as determined from pilot balloon ascents. As. 5 or 64.*

Some statistical relations of temperature and pressure in the upper atmosphere over Agra and Batavia.
As. 4 or 5d.*

A study of thundersiorms in Poona in 1930. Re. 1-2 or 25.%

Horizontal gradients of pressure and temperature in the upper atmosphere over India. As. 6 or 84.*

‘The Bengal Cyclone of September 1919. Re. 1-4 or 25.%

‘The structure of the sea breeze at Poona. Re. 1 or 15, gd.*

The lunar aumospheric tide at Kodaikanal and Peryiakulam. As. 4 or 5d.*

On the relation between the weather and the variation of the normal vertical gradients of temperature in

North-West India. As. g or 15.*

Temperature changes in Calcutta thunderstorms. As. 10 or 15.*

A study of two pre-monsoon storms in the Bay of Bengal and a comparison of their structure with that of the
Bay storms in the winter months. Re. 1- 4 or 25.*

An improved method of sounding the lower layers of the atmosphere. As. 6 or 84.%

Contrivances 620: lifting the pens off the recording plate of the Dines’ balloon meteorograph during its descent.
As. 5 or 64.

‘The seasonal forecasting formulae used in the India Meteorological Deparument. As. 7 or gd.*

Rainfall of Siam. Re. 1 or 1s. gd.*

A study of the structure of the Bay storm of November 1926, Rs, 22 or 45.*

The katabatic winds of Poona. Re. 1 or 15. 94, *
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The sca breeze at Karachi. Rs. 1- 8 or 25. 64.%

A discussion of monthly mean values of upper air temperatures and humidities obtained from aeroplane ascents
at Peshawar and Quetta. As. 10 or 1s.*

On the extreme dryness observed at Kodaikanal during the winter months. Rs. 1-8 or 2s. 64.*

Thunderstorm  in the Peninsula during the pre-mongoon months April and May. Rs. 1-100r 25, 9d.*

The method of coincidences or a quick method of determining the approximate value of a simple correlation
coefficient. As. 3 or 4d.*

On solitary gusts associated with reversals of pressure gradients. As. 10 or 15.*
Horizontal atmospheric visibility at Quetta. As. 8 or 10d.*
On some characteristics of the tropopause and upper troposphere over N. W. India. Rs. 1-2 or 2s.*

Tables extending Walker’s criteria and for finding the chance of success of a forecast. As. 6 or 84.*

Inversions of lapse-rate over Karachi. As. 6 or 84.*
A preliminary study of the rainfall at Quetta. As. 10 or 1s.*

Thunderstorms in South India during the post-monsoon months, October and November 1929. Re. 1 or 15. gd.*

A note on the rapid fluctuations of atmospheric pressure and the atmospheric instability at Peshawar during
1928 and 1929. As. 12 or 1s. 34.*

A note on fog and haze at Poona during the cold season. Rs. 1-2 or 2s5.*

On the nature of the frequency distribution of precipitation in India during the monsoon months June to
September. As. 10 or 15.*
A preliminary study of a tornado at Peshawar. Rs. 2 or 3s. 64.*
Humidity records obtained at Agra with hair elements and with wet and dry elements in a Dines’ meteoro-
aph. As. 7 or 9d.*
On forecasting weather over northeast Baluchistan during the monsoon months July and August. As. 4 or 54.*

A Statistical study of the maximum tempzratures at Poona. As. 6 or 84.%
A Study of horizontal atmospheric visibility at Bangalore. As. 10 or ‘15.*

Evaporation in India calculated from other mcteorological factors. (Reprint). Rs. 3-8 or 5. Gd.

The distribution of temperature in thz upper levels of a depression originating in the Bay of Bengal during
the Indian south-west monsoon. As. 5 or 6d4.*

Wind data for wind mills. 2nd and revised edition {1949). Rs. 2 or 3s.

Some observations on the thermal structure of cumuliform cloud. Re. 1-4 or 15. 64.*

The thermal structure of the upper air over a depression during the Indian southwest monsoon. As. 8 or 104.*

Normal monthly perceniage frequencies of upper winds at 4, 6, 8 and 10 Km. above sca level obtained from
pilot balloon ascents. Rs. 3-12 or 6s. 64.*

Measurement of vertical currents in the atmospher:, mainly of thermal origin, with pilot balloons.
-or 15, 6d.*

As. 14

Hourly rainfall at Lahore. As. 8 or 10d.*

A statistical analysis of the distribution of the south-west monsoon rainfall at Akola. As. 12 or 1s5. 34.*

A study of correlation coefficients of mcan maximum temperatures between successive months at a few
selected stations in India. As. 5 or 64.*

A note on the statistical study of rainfall in the Mysore State. As. 7 or gd.*

Normal monthly percentage trequencies of surface and upper winds up to 3 km. at Aliahabad, Begumpet,
Delki, Sambalpur, Sandoway, Silchar and Victoria Point. As. 12 or 1s. 3d.%

Daily variations of temperaturs and pressure at different levels over Agra associated with passage of western
disturbances. As. 12 or 15, 34.*

The rainfall in the Indian Peninsula associated with cyclonic storms from the Bay of Bengal during the post
monsoon and early winter seasons. Rs. 1-10 or 2s. 24.*

Squalls at Karachi. Rs. 1-14 or 3s. 34.*

Average intensity of rainfall on a rainy day in India. As. 12 or 15. 34.%

Distribution of heavy rainfall over India. As. 12 or 1s. 34.*

Temperatures and humidities up to 3 kms. over Karachi, As. 9 or 104.%

Atmospheric electric potential gradient, conductivity and air-earth current on ~lectrically ‘quiet’ days at
Colaba. Rs. 1-4 or 25.#* . )

Normal monthly percentage frequencies of surface and upper winds {afternoon; up to 3 kms. in India, Burma
and Persian Gulf. Rs. 3-6 or 55. 64, .
Vertical currents in the firs¢ few kilomatres over Poona and their possible effect on the ineasur=s of upper winds

made by pilot balloons assumed to rise at a known constant rate. As, g or 10d.*
An analysis of Indian rainfalls using the median as a statistic. As. 12 or 1.

On the forecasting of rain over south Pengal during the season, mid-March to mid-May. As. , or 64.*

A Statistical analysis of the monilidy rainfalls in the Amraoti district ‘Berar:. As. 5 or bd.

A note on some measurements of cloud heights at Poona, Bombay and Madras. As. 8 or g4.*

Determination of visibility at night with the help of Wigand’sor Bennett's visibility meter. As. 50r 6d.

A discussion of some aeroplane ascents at Drigh Road (Karachi; on davs of dust-storms, thunderstorms and
dust raising winds. As. 8 or gd.
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A historical note on the standard for the measurement of atmospheric pressure in India. As. 10 or 1s.
Synoptic and aeorological study of a thunderstorm day at Agra, December, 3rd, 1936. Re. 1 or 1s. 6d.
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Averages of temperatures and humidities in the upper air over Agra in the Polar year 1932-33 . As. 12 or 1s.

The Hindukush earthquake of November 21st, 1939. As. 8 or od.

Correlation between frost and the preceding meteorological conditions. Part IT (Jaipur). As. 5 or 64.

Heat radiation from the atmos;;hcrc at Bombay and its comparison with that at Poona. As. g or 10d.
Photographic studies of some cloud forms and their changes with time. Rs. 1-8 or 25. 3d.
Forecasting monsoon rainfall in Mysore. As. 10 or 1s.

Frequency of thundery conditions at Bombay compared with those at some other stations in India. As. 8 or gd.
The sea-breeze at Madras. As. 12 or 1s.

Forecasting the N. E. monsoon rainfall of south Madras. As. 6 or 4.
Diurnal variation of rainfall at Colaba (Bombay) from an analysis of hourly rainfall records. As. 10 or 1s.
Dust devil at Karachi on 28th February, 1941.°As. 14 or 1s. 6d. .

[

Regression formulae for forecasting the monsvon rainfall in the sub-divisions of Peninsular India. As. 12 or 1.

A discussion of hourly rainfall and associated wind direction at Bangalore. As. 5 or 6d.
Sunshine at Rangoon. As. 5 or 6d.
Diurnal variation of rainfall at Simla. As. 5 or 6d.

Diurnal variation of rainfall at Mahabaleshwar, As. 6 or 7d.

Lapse rates of temperature in the lower la

cators, Rs, 1-10, or 2s. 6d.
Post-Monsoon heat waves at Karachi. As, 3 or 4d.
Land breeze at Calcutta (Alipore). As, 10 or 1s,

-

vers of the atmosphere determined with the aid of temperature indi-

Inter-diurnal variations of pressure and temperature in the upper atmosphere over North India. As. 14 or ts, 3d,
An analysis of the hourly raiffall records at Poona. As. 14 or 1s. 3d.

Some noteworthy features shown by soundings made in the field of a depression originating in the north Bay
of Bengal during the southwest monsoon season in India. As. 14 or 1s. 3d.

The chronometric Radiosonde of the India Meteorological Department. Rs, 1-12 or 2s. 64,

The Fan-type Radio meteorograph of the India Meteorological Department. Rs. 1-10 or 2s. 6d.

A low pressure portable hydrogen generator for Pilot Balloon Observatories. As. 5 or 6d.

Diurnal variation of visibility of objects at different altitudes and in different directions during the cold season
at Poona and its neighbourhood. As. 12 or 1s.
A comparison of Cherat surface observations of temperature and humidity at 0800 Hrs, L, T, with aeroplane

observations over the Peshawar plain at the same level. As. 6 or 7d.

Inversion and isothermal layers in the free atmosphere over south India. As. 14 or 1s. 3d.

On microseisms recorded in India and Ceylon, Rs. 1-4 or 2s.

The sea breeze and diurnal variation of winds at Karachi. As. g or 10d.

Microseisms and disturbed weather. Re. 1-8 or 2s. 3d.

i

The correlation of normal climatic elements in India with Latitude, Longitude and Elevation, Part I-Mean
daily temperature. Rs. 2-2 or gs. 6d.

daily range of temperature, Rs. 1-2 or 1s. gd.

Rs. 5 or 8s.

6s, 3(1.

. Low stratus clouds over Bangalore. Rs. 2-8 or s,

. Fog at Calcutta. As. g or 10d.

« The Mekran earthquake of the 28th November 1945. As. 10 or 1s.
. Frequency of micropulsations and their variation at Bombay. Re. 1 or 1s. 6d. )

. Computation of winds in the atmospherc in low Mtitudes—Part I—Stationary Pressure System. As. 6 or 7d.
. Computation of winds in the atmosphere in low latitudes—Part II—Moving Pressure System. Re. 1 or 15, 6d.

- Yarthquakes in India and neighbourhood. Rs, 1-14 or 2s. od.
. Aviation weather risks at Delthi. Re. 1 or 15, 64,

(‘.;.;librn'lion equipment for F-type radio meteorographs. Rs, 3-2 or 5s.
Discussion on a method of predicting night minimum temperature in winter. Rs. 1-2 or 15, 9d.

(This scries ends with Vol. XI. No. 135).

VII. TECHNICAL NOTES.- -
1. Notes on forecasting weather in India (1943).
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2. Ice accretion in India (1943).*
Ne. 3. The climate of air layers near the ground at Poona, Part, 1 (1943).*
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. A study of the distribution of rainfall in the Peninsula associated with some

. A portable groun{ equipment for the F-Type radiosonde. Re. 1 or 1s. 64,

2. 'The correlation of normal climatic elements in India with Latitude, Longitude and Elevation. Part II—Mean

- The Normal monthly contours corresponding to the 850 mb, and 700 mb. isobaric surfaces over India, .
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No.
No.

VIII. INDIAN

Veol. I—
Part I.

Part II.

Part III.

Part 1V,
Part V.

Part VI

Veol. O—
Part 1.

Part 1L
Part III.

Part 1IV.
Part V.

Vol. OI—
Rainfali of

. Pibals in daily forecasting (1943).*
. Height of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring land regions

1943).*
istance tables for pilot balloon computation. Reprint (1950). Rs. 5-6 or 8s. 64.

. Forecasting in the equatorial zone.

. Reporting convection cells (1944).

. The climate of air layers near the ground at Poona, Part II (1944).

Norwesters of Bengal.

Wet bulb temperatures in India.

Fog, mist and haze at Bangalore. As. 6 or 7d.

Thermodynamic diagrams and some of their uses. Rs. 1-10 or 2r. 7d. ‘

Heights of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring land regions.

As. 8 or gd.
iurnal variation of pressure.
ir masscs in India. Rs. 3-8 or 5s. 6d.

Low cloud over Coimbatore during January, February and March. As. 4 or 5d.

Frequency distribution of lightning around Colaba, Bombay. As. 4 or 5d.

Forecasting of surface winds. As. 2 or 34.

Quasi-stationary low pressure areas in and near Tndia. As. 2 or 3.

The climate of the air layers near the ground at Poona. Part III. As. 8 or gd.

On the utility of observations of barometric tendency for forecasting in India. As. 6 or 7d.
Some features of Madras weather. As, 3 or 44.

Heights of base and thickness of clouds in the Bay of Bengal. As. 8 or od.

Origin and structure of winter depressions of north west India. Rs. 3-2 or 5.

On the construction, properties and uses of the tephigram. Rs. 2-14 or 45. 9d.

)

Climatology of Trichinopoly Airfield. Rs. 3 or 43, 6d.
An elementary note on Indian climate. Rs. 1-14 or 25. gd.

{This series ends with Technical Note No. 28).

METEOROLOGICAL MEMOIRS. —

On the winds of Calcutta—An analysis of 10 vears’ hourly observations of the windvane and four years’
anemograms.

The meteorology and climate of Yarkand and Kashgar being chiefly a discussion of registers kept by Dr. J.

Scully in 1874—75. -
. The diurnal variation of the barometer at Simla. Rs. 3.*

Storms in Bengal during the year 1876 accompanied with increased atmospheric pressure and the apparent
reversal of the normal diurnal oscillation of the barometer.

On the rainfall of Banaras considered in relation to the prevailing winds.

On the diurnal variation of the barometer at Indian stations (Part I): Calcutta and Hazaribagh. Rs. 3.*

Variations of rainfall in Northern India.

Meteorological and hypsometrical observations in western Tibet, recorded by Dr. J. Scully, with a discussion.
Rs. 9.¥

. 3.
The winds of Karachi. Rs. 3.*
Some results of the meteorological observations taken at Allahabad during the ten years 1870-—79.
The diurnal variation of the barometer at Indian stations (Part II) : Goalpara, Patna and Leh. Rs. 3.*
The meteorology of the North-West Himalayas. Re. 1.* .

Accou?t of the southwest monsoon storm of the 18th to the 24th of September 1878, in the north of the Ba);
of Bengal.
List of cyclones on the west coast of India and in the Arabian Sea up to the end of year 1881. Rs. 2.*
Note on the foregoing list of cyclones and on the Gujarat land cyclone of July 11th to 13th, 1881.
On the temperature of North-Western India. Rs. 2.*
Account of the southwest monsoon storms of the 8th to the 19th October 1882, in the Bay of Bengal. Rs. 2.*

Account of the southwest monsoon storms generated in the Bav of Bengal during the years 1877 to 1881. Rs. 2.*

Obhservations of temperaturé agnd humidity at a height of 40 feet above the ground at Alipore Observatory,
Calcutta. Re. 1.* )

India (a full discussion of the rainfall of India and cognate subjects. Normal or average rainfall; anomalous

variations of the rainfall; two appendices). Rs. 8.*

Vol. IV—
Part L

Part 1II.
‘Part  III.
Part IV,

Part V.

VL
VII.

Part
Part

Part VIIL.

Account of the south-west monsoon storm of the 12th to the 17th of May, 1884, in the Bay of Bengal and
at Akyabh.

On th= diurnal variation of the rainfall at Calcutta.

The meteorological features of the southern part of the Bay of Bengal. Rs. 3.*

The False Point cyclone of September 22nd, 1885. Rs. 2.*

On the ground temperature ohservations made at the old observatory, Allahabad. Rs. 18.%

List and brief account of the south-west monsoon storms generated in the Bay of Bengal during the yrars 1882
to 1886. Rs. 3.*

The cyclonic ston%ls of November and December 1886 in the Bay of Bengal.

The cyclone of the 25th May to the 2nd June 1881, in the Arabian Sea. Rs. 3.%

On temperature and humidity observations made at Allahabad at various heights abov= the ground. Rs. 1-8.%

The Arabian Sea cyclone of the 4th to the 13th June, 1887.

On the meteorology and climatology of northern Afghanisian. Rs. 1-8.%

An account of the more important cold weather storms in India during the years 1876 to 18g1. Rs. 4.*

* Out of print.
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INDIAN METEOROLOGICAL MEMOIRS.—(contd.) ' \
Vol. V-

The discussion of the hourly observations made at Sibsagar, Goalpara, Patna, Hazaribagh, Dhubri, Roorkee, Allahabad,
Lucknow, Agra, Leh, Deesa, Karachi and Lahore and at Simla. Complete in 10 parts, each part Re, 1.*
; .

Vol. VI—

Part 1. The relation between sunspots and weather as shown by meteorological observations taken on board ships in the
Bay of Bengal during the years 1856 to 1879.
Investigation into the mean temperature, humidity and vapour tcnsion conditions of the Arabjan Sea and
Persian Gulf, Rs. 2.* ‘
Part 11, A preliminary discussion of certain oscillatory changes of pressure of long period and of short period in India.
Re. 1.*
Part III. The hot winds of northern India.*
An accountofa storm developed in equatorial regions. Rs. 2.#
Part IV. Hailstorms in India during the period 1883—1897 with & discussion on their distribution. Re. 1.*
Part V. A discussion of the anemographic obs=rvations recorded at Simla during the period September 1893 to August
1896 and at Darjiling during the period April 1885 to December 1896 and an investigation into the general
fcatures of the air movement in the Himalayan mountain area. Re, 1.*
Part VI. A discussion of the anemographic observations recorded at Darjiling during the period May 1885 to May 1896,
and an investigation into the general features of the air movement in the Sikkim Himalayas. Re. 1.
Part VII. A discussion of the thunderstorm observations recorded in 1897 at ten selécted stations in India. Re. 1.*

Vol. VI

Hourly observations of pressure, temperature, vapour tension, humidity, cloud, wind direction and velocity of wind taken at
Trivandrum during the ycars 1853 to 1864. Complete in 7 parts, each part Rs. 1-8.*

I3

Vol. VII—

Part 1. Hourly meteorological observations recorded at the Agustia observatory during the period from January 1856
to September 1858 and from June to December 1864. Rs. 2.

Part II. Hourly comparative meteorological observations taken at Trivandrum, Vannatheertham (eastern station)
Kalliad (western station) and Agustia for the periods 23rd MarcH to 20th April 1857, 20th January to 1gth
February 1859, gth September to 8th October 1864 and 2nd to 28th January 1865, also at Cape Comorin
from 23rd September to 13th November 1858 and at Charatha and at Kamala from 20th January to
1g9th February 185g. Re. 1. )

Vel. IX—

The diurnal variation of atmospheric conditions at Chittagong, Cuttack, Jubbulpore, Pachmarhi, Nagpur, Poona,
Belgaum, Bellary, Trichinopoly, Rangoon, Aden, Alipore and Jaipur. Completcin g parts, each part, Rs. 1.8.%

Vol. X—
Part 1. The discussion of the hourly metorological observations recorded at Trivandrum during the years 1853—1864.
.

Part 1I. The discussion of the hourly meteorological observations recorded at Agustia during the years 1856-—1858 and
1864. Rs. 2.*

Part 1II. Discussion of the comparative hourly meteorological observations recorded at Trivandrum, Kalliad, Vanna-
theertham and Agustia for the periods 23rd March to 2oth April 1857, 20th January to 1g9th February 1859,
gth September to 8th October 1864 and 2nd to 28th January 1865, and at Charatha and Kamala from 20th
January to 19th Februarv  1859. Rs. 2.*

Part 1V. Plates I tn LVII, title-page, table of contents and corrigenda of Volume X. Parts I, IT and 111 of the Indian
. Meteorological Memoirs. Rs. 3. .

Vol. XI—

Part 1. Observations recorded during the solar eclipse of 22nd January 1898 at 154 meteorological stations in India.
" Re.1.* .

Part 11. A discussion of the observations recorded during the solar eclipse of 22nd January 1898 at 154 Meteorclogical
stations in India. Rs. 3.*

Part 11T, Renort on cloud observations and measurements in the plains of the “North-Western™ Pravinces of India during
the period December 1398 to March 1900, Re, 1.*

Vol. XII—

Part 1. A discussion on the failurc of the southwest monsoon rains in 189q. Re, 1.*

Part 11, A discussion ol the resulis of the hourly observations recorded at 29 stations in India given in Volumes V, IX
and X of the Indian Meteorological Memoirs, Rs. 4.*

Part I1I. Discussion of the results of the hourly observations recorded at 29 stations in India given in Volumes V, IX
and X of the Indian Meteorclogical Memoirs (Final chapter and plates). Rs. 3.¢

Part 1V. A meteorological history of the seven monsoon seasons 1893—18qq, in relation to the Indian rainfall. Rs. 3.*

Vol. XII—
. . . .
Daily normals of maximum temperature, minimum temperauwre, 8 a.m. air pressure reduced to 32° F. and rainfall; and
five-day means of normal cloud amount, relative humidity and aqueous vapour pressure at 8 a.m. Rs. 5.*

Vol, XIV—~
Monthly and annual rainfall of 447 stations in India to the end of 1g00. Rs. 3.*

Parts I—VII, H. F.
Blanford. Parts
VIII—X, Sir John
* Eliot.

W. L. Dallas.
Ditto.

Sir John Eliot.
Ditto.

W. L. Dallas.

Sir John Elot.
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Ditto,

W. L. Dallas.

Sir John Eliot.

Ditto.

Ditto.

Part I, H. F. Blan-
ford. Parts II--VII,

~Sir John Eliot.
Part VI, D.
Archibald. Part IX
Sir John Eliot.

Sir John FEliot.
Ditto.

Ditto.
Ditto.
Ditto,

Ditto,
E. G. Hill

W. L. Dallas.
Sir John Eliot.

Ditto.

W. L. Dallas.

Sir John Eliot,

Ditto.
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INDIAN METEOROLOGICAL MEMOIRS.—(contd.)
Vol. XV— '

Part . Summary and brief discussion of observations of the clouds recorded at six siations in India during the period
1895—1900. Re. 1.*

Part II. Report on cloud observations and measurements at Simla during the period June rgoo to January 1go2. Re. 1.*

Part III. Discussion of monthly mean surface and underground temperatures, deduced from observations taken at
Lahore, Jaipur, Dehra Dun, Allahabad and Calcutta during the years 1880—-19071. Re. 1.#

Vol. XVI—

Part I. Monthly means of air-pressure reduced to 32°F. and constant gravity, L.a 45°. Rs. 3.*

Part IT. A preliminary investigation of the more important features of the meteorology of Southern Asia, the Indian Ditto.
Ocean and neighbouring countries during the period 1892—1g02, with appendices. Rs. 3.
Vel. XVII—
Normal monthly and annual means of temperature, pressure, wind, humidity, cloud, rainfall and number of rainy days of Duto.
stations in India and neighbouring countries. Rs. 3.
MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT+.—
Vol. XVIII—
Part I. A discussion of the anemographic observations recorded at Rangoon from June 1878 to October 1go1, and at Chit- Ditto.
tagong fromp June 1879 to December 1896. Rs. 2.*
Part I1. A discussion of the anemographic observations recorded at Saugor Island from March 1880 10 February 1904, and Ditto.
at Alipore (Calcutta) from March 1877 to February 1904. Rs. 2.
Part II1. A discussion of the anemographic observations recorded at Allahabad from September 18go to August 1904 and Ditto.
at Lucknow from July 1878 to October 18g2. Rs 2.
Part IV. A discussion of the anemographic observations recorded at Roorkee from September 1879 to August 1904; at Ditto.
Lahore from June 1889 to May 1905; and at Mussooree during May to October from 1877 to 1888. Rs. 2.
Vol. XIX—
Parts I and II. A discussion of the anemographic observatons recorded at Pachmarhi from September 1883 to April Ditto.
1887, and at Nagpur from January 1882 to December 1g9o2. Rs. 2.
Parts ITI and IV. A discussion of the anemographic observations recorded at Port Blair from September 1894 to W. A. Harwood.
1904.
A discussion of the anemographic observations recorded at Dhubri from November 1889 to
May 138g6. Rs. 1-8.
Parts V and V1. A discussion of the anemographic observations recorded at Jubbulpore from May 1889 to April 1900. Dito.
A discussion of the anemographic observations recorded at Belgaum frdm May 1881 to Aprily 1gog.
Rs. 1-8.
Parts VII and VIII. A Discussion of the anemographic observations recorded at Deesa from January 1879 to Decem! er Ditto.
: 1904.
A discussion of the anemographic observations recorded at Karachi from January 1873 to December
1804. Re. 1-8.%
Vol. XX—
Part I. An account of the preparations made for determining the conditions of the upper air in India by means of J. H. Field.
Kites. Re. 1.*
Part II.  Kite flights made at Belgaum during the pre-monsoon and monsoon pelriods in 1916. Re. 1%. Ditto.
Part III. The Simla seismograms obtained between June 1905 and November 1908. Rs. 2.* J. Patterson.
Part IV. A discussion of types of weather in Madras. Re. 1.* R. L. Jones.
Part V. A discussion of some of the anemographic observations recorded at Madras. Re. 1.* Ditto. |
Part VI.  Correlation in seasonal variations of climate. (Introduction). Re. 1.* Sir Gilbert T. Walker
Part VII. Kite flights in India and over the neighbouring sea areas during 1g07. Re. 1.* J. H. Field.
Part VIII. On the clectricity of rain and its origin in thunderstorms. Rs. 3.* Sir George C.
Simpson.
Vol, XXI—
Part I On the meteorological evidence for supposed changes of climate in India. Rs. 1-8.% Sir Gilbert T. Walker
Pari JI. Correlation in seasonal variations of weather, II. Rs. 1-8.% Ditto.
Part III.  Data of heavy rainfall over short periods in India. Re. 1.* Diuo.
Part IV.  On the rapid calculation of times of moonrise and moonset. As. 8. J. H. Field and
S. M. Jacob.

Part V. The liability to drought in India as compared with that in other countries. As. 8.*
Part VI.  Potential gradient at Simla. As, 8.
Part VII. The cold weather storms of northern India. As. 8.*

Part VIII. A further study of relationships with Indian monsoon rainfall. As. 8.*

Part IX. Correlation in seasonal variations of weather, ITI. As. 8.

Part X. Correlation in seasonal variations of weather, IV, sunspots and rainfall. Rs. 1-8.

Part XI.  Correlation in seasonal variation of weather, V, sunspots and temperature. Re. 1.*

Part XII. Correlation in seasonal variation of weather, VI, sunspots and pressure, Re, 1.

Part XIII. On the Calcutta standard barometer. Re. 1.*

Part XIV. Correlation of rainfall and the succeeding crops with special reference to the Punjab, Re. 1.%

Vol. XXII—

Part 1. Monthly and annual rainfall normals. Rs. 1-8.

Part 1. Monthly and annual normals of number of rainy days. Rs. 1-8.

Part III.  Monthly and annual normals of pressure, temperature, relative humidity, vapour tension and cloud. Rs. 1-8.%
Part IV.  On winds at ground level and above at nine stations in India. Rs. 2.

Part V. Cloud observations made in India between 1877 and 1914. Re. 1.

Part VI.  On dust-raising winds and descending currents. As. 8.

Part VII. On dust-raising winds. As. 8.

*Qut of print.
$The Indian Meteorological Memoirs are styled by this name from Vol. XVIII.
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT.—(contd.)

Vol. XXI1H—
Part 1. Wet bulb temperatures and the thermodynamics of the air. Re. 1. C. W. B. Normand.
Part 1I. Correlation in seasonal variations of weather : VII, the local distribution of monsoon rainfall. Re. 1. Sir (zlilbcrt T.
Walker.
Part JII. Mean monthly character of upper air winds deduced from the flights of pilot balloons at thirteen stations J. H. Field.
in India during the period 1910 to 1919. Rs. 2.
Part IV.  The effects of oscillations and of “lag” on the readings of the Kew pattern barometer. Re. 1. E. P. Harrison.
Part V. On clearing and refilling various types of barometer, together with a description of several usual patterns. Ditto.
Rs. 1-8.
Part VI.  On Indian monsoon rainfall in relation to south American weather, 1875-—1914 Rs. 2. R. C. Mossman.
Part VII. Monthly and annual normals of rainfall and of rainy days. Rs.'7-12.* Sir Gilbert T. Walker.
Part VIII. Frequency of heavy rain in India. Rs. 3-14. Ditto.
Vol, XXIV—
Part I. On the seat of activity in the upper air. Re. 1. P. C. Mahalanobis.
Part II, On errors of observatidh and upper air nclatlonshlps Re. 1. Ditto.
Part III.  On exposure of thermometers in India. Rs. 1-8. N J. H. Field.
Part IV.  Correlation in seasonal variations of weather, VIII, preliminary study of world weather. Rs. 2. Sir Gilbert T. Walker.
Part V. The free atmosphere in India, introduction. Rs. 1-12.* J. H. Field.
Part VI The free atmosphere in India, observations with knes and sounding balloons up to 1918. Rs. 1-8. W. A. Harwood.
Parts VII & The free atmosphere in India— Ditto.

VIII.  (vii) Heights of clouds and directions of free air movement.*
(vitt) Upper air movement in the Indian monsoon and its relation to the gencral circulation of the
atmosphere. Rs. 1-14.

Part IX. Conelation in seasonal variations of weather, IX, a further study of world weather. Rs 2-12. :

Part X. Correlation in seasonal variations of weather, X, apphcatnons to seasonal forecasting in India. As. 8.

Part XI.  Rainfall types in India in the cold weather period December to March 1915. As. 4. /
Vol. XXV—

Part 1. Sky illumination at sunrise and sunset. As. 10 or 15.*

Part II.  Summary of Indian rianfall for the fiftv years 1875—1924. Rs. 8 or 13s. 64.

Part III.  Data of heavy rainfall over short periods in India. Rs. 2-2 or ¢s.

Part IV.  Correlation between weather and crops with special reference to Punjab wheat. Re. 1 or 15. gd.*

Part V. Discussion of results of sounding balloon ascents at Agra during the period July 1925—March 1928 and

some allied questions. Rs. 2 or 3¢. 64.*
Part VI. The wind at'Agra and its structure. Rs. 2-14 or 5s.
Part VII, An analysis of the base line values of autographic instruments. Rs. 1-4 or 25.*

Part VITI. The lunar atmospheric tide at Bombay. As. 10 or 15.%

Part IX. Evaporation and its measurement (First Paper). Rs. 2 or 2s. 64.*
Part X. Solar radiation measurements at Poona in 1931, As. 12 or 1s. 3d.*
Vol. XXVI—

Part I. Registration of earth-current with natural electrodes. Rs. 1-6 or 2s. 34.*

Pary II. The Indian southwest monsoon and the structurc of depressions associated with it. Rs. 2-10 or 45, gd.*

Part III. On the physical characteristics of fronts during the Indian southwest monsoon. Rs. 1-9 or 25 9d.*

Part IV,  Discussion of results of sounding balloon ascents at Poona and Hyderabad during the period October 1928
to December 1931. Rs. 2-8 or 4s. 64.%

Part V. Soundings of temperature and humidity in the field of a tropical cyclone and a discussion of its structure.
Rs. 1-6 or 2s5. 34.*

Part VI.  Typhoons and Indian weather. Rs. 1-10 or 2s. gd.*

Part VII. Latent instability in the atmosphere revealed by some Indian tephigrams. Rs. 1-8 or 2s. 6d.*

Part VIII. Measurements of the radiation from the sun and the sky at Poona in 1935. Rs. 1-4 or 25.*

Part IX. Discussion of results of soundings of temperature and humidity at Jhikargacha (Bengal) in April and May
1929. Rs, 1-8 or 25. 3d.*
Part X. The general circulation of the atmosphere over India and its neighbourhood. Rs. 10-8 or 16s. 64.%
Vol. XXVII—
Part I. A study of the duststorms of Agra. Rs. 1-12 or 2s. 6d.
Part II. Discussion of results of sounding balloon ascents at Madras in the months of June to November 1932-—1935.
As. 14 or 1s. 3d.
Part III.  The climate of Sceychellss with special reference to its rainfall. Rs. 1-2 or 15, g4.
Part V. Onthe thermal structure of the atmosphere over Agra. Rs. 2 or 3s. (1948).
Part V. Monthly and annual normals of rainfall and of rainy days based on records up to 1940. Rs. 8 or 13s. (1949).
Part VI. A report on the rainfall studies made in connection withthe unified development of the Damadar River.
Rs. 5-4 or 8s. 3d. (1949).
Vol, XXVIII—
Part L. General characteristics of squalls at Peshawar. Rs. 7-8 or 11s5h. 64. (1950).
Part I1. ‘The upper winds at 10 Kms. and above over India and its neighbourhood. Rs. 23-8 or 36s. (1950).
Part I1I.  Rainfall at Peshawar. Rs. 3-6 or 5s. 64. (1950).
Part IV.  Notes on analysis of weather of India and neighbourhood. Rs. 5-2 or 8¢. (1950).
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT.—(contd.)
Vol. XXVHI—(contd.)

Part V. On the development and structure of monsoon depressions in India. Rs. 2-4 or 3s. 9d. (1951).
Part V1. A study of hourly rainfall at Mingaladon Airport (Burma). Rs. 3-10 or 5s. g4. (1g51).
Vol. XXIX

Part I. An_investigation into the variation of the lapse rate of Temperature in the atmosphere near the ground at
Drigh Road, Karaclii. Rs. 2-2 or 3s. 64.

Part II. Discussion of Upper air data obtained from aeroplane Meteorological flights over Peshawar and
Quetta during the years 1927-—36. Rs. 2-12 or 4s. 6d.

Part III.  Squalliness of monsoon showers at Juhu (Bombay). Rs. 3 or 5s. (1952).

Part IV.  Hydrometeorology of Koyna Catchment. Rs. 5-4 or 8s. 3d. (19 JQ).

Part V. Equivalent and Equivalent Potential Temperatures (in Press).

Part VI.  Hydrometeorology of Damodar Catchment (in Press).

IX. KODAIKANAL OBSERVATORY BULLETINS.—

Nos. T 1o VIII, XIII, XIV, XVII, XIX, XXI and XXIII. Each As. 8.

Nos. IX 1o XII, XV, XVIII, XX, XXII, XXIV to XXXII, XXXVI, XLI, XLII, XLV, LI, LV,
LXIV, LXV, LXVIII, LXIX and LXXII.

No. XVL

Nos. XXXII, XXXIV, XXXVII, XXXVIII, XL, XLIII, XLVII, XLVIII, L, LII, LIIT, LIV, LVI, LVII, LXIII,
LXV, LXVI LXX LXXI, LXXIII to LXXV LXXVIII to LXXXI LXX‘(III'(O LXX‘(V LXXXVIIH 10
XC, XCII ‘{CIV XCV C CII to GVII and CX.

No. XXXV.

Nos. XXXIX and XLIX.

Nos. XLIV, LXXVIand LXXVII.
No. XLVI.

No. LXVII.

No. LXXXIIL \
. Nos. LXXXVI, LXXXVII, XCIX.
No. XCI.

No. XCIIL

Ne. XCVIL
No. XCVIIL

.

Nos. XCVIII, CVIIL, '
No. " CI. N
No. CIX.

No.- CXI.

No. CXVIIIL

No. CXIX.

Nos. CXXto CXXV.
No. CXXVIL

No. . CXXVIL.

No. CXXVIITL.

No. CXXIX.

No. CXXX.

No. CXXXI.

Supplement to No. CXVIIIL.

Supplement to No. CXIX. ) .

X. MEMOIRS OF THE KODAIKANAL OBSERVATORY.—

Vol. I—

Part 1. The Spectrum of Sunspots. Rs. 1-8.
Part II. Results of prominence observations. Rs. 2.

XI. PUBLICATIONS CONTAINING MAINLY DATA.—
Bombay Magnetic Data—

Mag'ncuc, meteorological and seismological obsgrvations made at the Govcmmcm Obscrvatory, Bombay—

l843—97 Rs 5_“
xgoo——m

* Only volumes for 1891, 1892 and 1896 are available. The rest are out of print. .
t Out of print. . LLnt v

LVIHT o LXIL

B.N Desai.
S. S. Lal

Mal, Desai and
Sircar.
R. Ananthakrishnau.

P. A. George.

S. K. Pramanik
and K. N. Rao.

K. N. Rao.

S. K. Pramanik and
K. N. Rao.

C. M. Smith.
J. Evershed.

Sir Gilbert ‘U, Walker
T. Rovds.

‘I". Rovds and
S.Sitarama Avvar.
J. Evershed ~ and
T. Royds.

A A, Narayana
Ayyar.

J. Evershed and
A.A. Narayan Ayyar.

J. Evershed and P. R.
Chidambara Iyer.

P. R. Chidambara
Iyer.

A." L. Narayan.

A. S. Rao.

G. V. Krishnaswamy.

M. Salaruddin.

P. R. Chidambara
Iyer.

Departmental.
C. P. S. Menon.
T. Royds and
A. L. Narayan.
T. Royds and
- M, Salaruddin.
A. L. Narayan.
A. K. Das.
Departmental.
A. K. Das and
N. Rajewara Rao.
. K. Das and
K. Setumadhavan,
Departmental.

Ditto.

Ditto.

Ditto.

Ditto.

Diue.

. J. Evershed.

J. Evershed and
- Mary A.Evershed.
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PUBLICATIONS CONTAINING MAINLY DATW.—(contd.)
Bombay Magnetic Data—(contd.)

Magnetic, meteorological, and seismological observations made at the Government Observatorics, Bombay and Alibag—

1902—05. Rs. 14-10. .
1go6—r10. Rs. 15-0. :
1911—15. Rs. 19-0
1916—20. Rs. 27-8. .
1921, Rs. 9-12 or 16s. :
1922. Rs. 7-6 or 115, gd.
1923. Rs. 8-8 or 14s. 3.
1924. Rs. 6 or 115,
10925. Rs. g-12 or 16s.
1926. Rs. 10-12 or 17s. 64.
1927. Rs. 10-12 or 17s. 6d.
1928, | Rs. 14 or 225, 6d.
1929, Rs. 12 or 1gs. 6d.
1g30. Rs. 12-4 or 20s.
1931. Rs. 12-6 or 20s.
1932. Rs. 13-14 or 225, 6d.
1933. Rs. 11 or 18s. ' \
1934. Rs. 1144 or 175,
1935. Rs. g-14 or 16s. 6d.
1936. Rs. 11 or 17s. 3d.
1937. Rs. 14-14 or 23s.
Magnetic, meteorological, atmospheric, clectric and seismogphic observations made at the Government Observatories,
1938. Rs. g-8 or 15¢.
1939. Rs. 14-14 or 23s.
1940.)
1041. .
1942. L In the press.
1943 |

1944. ’ :
Coﬁba Magnetic Data. 1846—1905, Part L. Rs. 15.
Colaba Magnetic Data. 1846—19035, Part II. Rs. 30.

India Weather Review —
Annual Summaries for the years 1891-—1g20 (30 Parts). Each Rs. 2.}

1921—22. Each Rs. 11-4.

1923. Rs. 12-8 or 20s. .
1924, Rs, 8-12 or 144, 6d.
1925. Rs, 10-2 or 16s. 9d.
1926. Rs. 13-12 or 292s.
1927. Rs, 10-12 or 175. 6d.
1ga8. Parts A to G. 1
rg29. Introduction and Parts A to F.
1930. Ditto.
13t Ditto.
1932. Ditto.
1933. Introduction and Paris A w0 D. !
1934 Ditto. \
1935. Ditto, .
1g3h. Ditto.
1947- Ditto.
1938. Introduction and Parts A 10 C. }\  Each Part priced scparately.
1939. . itto, :
1440, itto.
ngrl’ . Ditto.
1942. Ditwo.
1043. Ditto.
1944- Ditto.
1945. Datto.
1946. Ditto.
1947. Introduction and Parts A and B (Part C in Press).
1048. Part B (Part A in Press).
1949. Part B. |
Rainfall Tables— ’

(i) Daily Rainfall of India for the yecars 18g1—1922 (32 volumes, Rs. g a volume). }
Daily Rainfall of India for the years 1923-24, each Rs. 10-12 or 17s. 64d.
Daily Rainfall of India for the years 1925—1945, each volume Rs. 68-8.
(ii) Monthly Rainfall of India, 1go1—1922 (22 volumes). Rs. 2 a volume.
Monthly Rainfall of India 1923-24, each volume Rs. 2-8- or 4s. 64.
Monthly Rainfall of India 1925—1945, cach volume Rs. 16-9.
(iii) Rainfall of the Bombay Presidency for the years previous to 1891. Vals. I—VI, Rs. 5-12 to Rs. 6-8.

Memorandum on the rainfall and other Weather coaditions of India (Amnual).

Monthly Weather Reviews and Reports—
(i) Monthly Weather Reviews for cach month January 1891 to December 1920, each As. 12.*
(ii) Monthly Weather Report, each As. 8.
Weekly Weather Reports—
Weckly Weather Report, published in Poona. Monthly subscription Re 1.

Daily Weather Reports— .

India Daily Weather Report, published in Poona. Monthly subscription Rs. 3 without evening chart and Upper
Air Report. (Rs. 5 complete.)

 Departmental,

Bomgay and Alibag—-

N. A. F. Moos.
Ditto.

Departmentai.

L Departmental.

Departmental.
Ditto.
Ditto.
Ditto.
Ditto.

N. A. F. Moos.

Departmental.
Ditto.
Ditto,

Ditto,

‘bome issues are out;of print.
t Volumes for 1891, 1914 to 1924, 1932 to 1937 are out of print.
1 Volimes for 1902—1906, 1010 and 19121917 arc et of print.
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PUBLICATIONS CONTAINING MAINLY DATA—(contd.)
Regional Weather Reports for—
Bombay L
Calcutta
Madras Monthly subscription Rs. 2 for each region,

Nagpur
New Delhi

Upper Air Data—

(i) Upper Air Data Parts 1—14 (1928 to 1935) each part priced’Rs. 4-4 O 75, Departmemal.
(ﬁ) Upper Air Data Part A (1936—1943) each issue priced separately. ’ Ditto.
(tii) Upper Air Data Part B (1936—1940) each issue priced separately. i Ditte.

Seismological Bulletins—

Yiy Seismological Bulletins, Quarterly. (1938-—1942) Ditto.
(ii) Seismological Bulletins 1946, 1947 (roncoed)
1943 January—March !

1943 July—September Quarterly. ' Ditto.
. 1944 January—March
(iii) Seismological Bulletins 1948 January and February ~
1950 Ditto.
1951 January to July Monthly( roncoed.)

.

XII. SEASONAL FORECASTS.—

(i) Memorandum on the probable amount of rain and snow in Northwest India in January, February and March.
(1) Memorandum regarding the probable amount of monsoon rainfall.
(1ii) Memorandum on the rainfall of June and July and the probable amount during August and September
(iv) Statement of the Rainfall and snowfall of Northwest India in January, February and March.
(v) Statement of actual rainfall in the monsoon season, June to September.

XII. REPORT ON THE ADMINISTRATION OF THE METEOROLOGICAL DEPARTMENT OF THE GOVERNMENT OF INDIA
(ANNUAL).—
(i) Annual Report of the Director General of Observatories on the observatories of Kodaikanal, Madras, Bombay and

Alibag, accompanying their Annual Reports. As, 8.

(ii) Report on the administration of the Meteorological Department of the Gévernment of India.
fiii} Report of the Kodaikanal Observatory 1922—1950. nmen -

XIV. INDIAN JOURNAL OF METEOROLOGY AND GEOPHYSICS (QUARTERLY).—

Vel. 1—

No. 1. January 1950. Rs. 2-6 or 4s. )

No. 2. April 1950. Rs. 2-4 or 3s. o4. 1
No. 3. July 1950. Ra. 2-4 or 3. od. .
No. 4. October 1950. Rs. 1-14 or 2s: gd.

Vel. 2—
No. 1. January 1951. Rs. 2-6 or 4s. >  Departmental
No. 2. April 1951. Rs. 2-4 or 3s. od. pac
No. 3. July 1951. Rs. 2-4 or 3s. od.
No. 4. October 1951 Rs. 1-14 or 25. od.

Vel. 3—Onwards., ~
Rs. 2-8 or 4s. per issue. Annual Subscription Rs. 10 or 16s.

GIPN—~81~—3 DDGOM of Poons—28-8-53—~600



